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university education make the most of these opportunities to stimulate students’ curiosity and
engagement? Later, the project turned into a narrower one, scrutinizing a tiny piece in this
larger puzzle.
The anamnesis of the partly forgotten process of writing this Ph.D. thesis is
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Summary
Teachers set up online discussion boards to promote student interaction thereby
enhancing students’ ability to think critically and present rational arguments. Researchers
seek to investigate how participation in online discussions affects students learning and how
the facilitation of educational discussion influences student participation in such discussions.
To do this, researchers have suggested several frameworks and coding schemes to analyze
such discussions. In this thesis, I evaluate and discuss two such frameworks and their coding
schemes designed to analyze online discussions.
One of my main claims is that the framework that has dominated the research field –
the Community of Inquiry framework and its associated Cognitive Presence construct – fails
when analyzing and assessing students’ critical thinking and rational argumentation in online
discussions. The Community of Inquiry framework builds on the idea that progress through
different discussion phases towards a solution phase is a good indicator of critical thinking.
The proponents of the framework base this on John Dewey’s idea that human thoughts are
responses to problems or obstacles, and thus thinking is a way to handle – occurring
problems. I claim that even though Dewey’s naturalistic and pragmatic approach to thinking
provides an interesting perspective on thinking, progress through phases is a weak indicator
of the quality of thinking. Discussion and collaborative thinking may contain a high level of
critical thinking and rational argumentation without reaching a solution. Similarly, discussion
and collaborative thinking may reach a solution even if the thinking lacks a critical nerve, and
the arguments are weak.
Another acknowledged framework for analyzing critical thinking and rational
argumentation in online discussions that I discuss builds on Toulmin’s argument model. This
model focuses on arguments’ microstructure and emphasizes how discussants back their
claims and limit subsequent extensions. Applied as a coding scheme on discussion posts, this
model uses the occurrence of backed claims and claims that are sufficiently limited as
indicators of high quality argumentation. Yet there are problems related to this approach to
analyze and score discussions.
In my discussion of these two frameworks to analyze critical thinking and rational
argumentation in online educational discussions, I focus on: 1) What philosophical ideas form
the basis for the frameworks? How are these ideas operationalized into a coding scheme with
observable indicators? 2) Do the discussed frameworks adequately operationalize critical
thinking, rational argumentation, and collaborative knowledge building? Focusing on
vii

adequacy, I discuss whether a coding scheme and its observable indicators make it possible to
draw valid inferences about a theoretical construct.
Three articles and an extended abstract comprise the thesis. Study 1 is a discussion of
the Cognitive Presence construct in the Community of Inquiry framework. In Study 2, I use
the categories arguments’ microstructure (based on Toulmin’s argument model) and
argumentations macro-structure to analyze transcripts from online discussions in an
introductory philosophy course. The aim is twofold: first, to understand how students
construct arguments, and second, to discuss the adequacy of categories of arguments’ microand macro-structure as a means of analyzing discussions. Study 3 gives an overview of how
researchers use frameworks based on Toulmin’s argument model to analyze online
educational discussions. Further, the study discusses the adequacy of such frameworks. In the
extended abstract, I situate the research in a broader context; account for methodological
approaches to this kind of theoretical inquiry; and discuss implications, responses to the work,
and limitations of the study.
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Sammendrag (Summary in Norwegian)
Undervisere tar i bruk diskusjonsforum for å fremme kommunikasjon mellom
studenter og dermed styrke studentenes evne til å tenke kritisk og presentere rasjonelle
argumenter. Forskere forsøker å finne ut hvordan deltakelse i nettbaserte diskusjoner påvirker
studentenes læring og hvordan underviseres tilrettelegging påvirker studentenes deltakelse i
nettbaserte undervisningsdiskusjoner. For å gjøre dette har forskere utviklet en rekke
rammeverk og kodingsskjema for å analysere slike diskusjoner. Formålet med denne
avhandlinga er å evaluere og diskutere to rammeverk som er utviklet for å analysere
nettdiskusjoner, og deres kodingsskjema.
En av mine hovedkonklusjoner er at rammeverket som har dominert forskingsfeltet,
det såkalte Community of Inquriy-rammeverket, og konstruktet Cognitive Presence fra dette
rammeverket, mislykkes i å analysere og vurdere studentenes kritiske tenkning og rasjonelle
argumentasjon i nettdiskusjoner. Community of Inquiry-rammeverket bygger på ideen at
progresjon gjennom ulike faser av en diskusjon mot en løsning, er en god indikator for kritisk
tenkning. Forskerne som etablerte rammeverket baserer dette på Deweys ide om at
menneskelig tenkning er responser på problemer eller hindringer, og at tenkning dermed kan
forstås som en respons på – og dermed vår måte å løse eller håndtere – problemer vi støter på.
Jeg argumenterer for at selv om Deweys naturalistiske og pragmatiske redegjørelse for
tenkning er et interessant perspektiv, så er progresjon gjennom ulike faser en dårlig indikator
for kvalitet på tenkning. Diskusjoner og tenkning i fellesskap kan holde høyt nivå når det
gjelder kritisk tenkning og rasjonell argumentasjon, og likevel ikke føre til en løsning.
Tilsvarende kan diskusjoner og tenkning i fellesskap føre til en løsning selv om tenkning er
ukritisk og argumentene er svake.
Et annet anerkjent rammeverk for å analysere kritisk tenkning og rasjonell
argumentasjon i nettdiskusjoner bygger på Toulmins argumentmodell. Jeg diskuterer dette
også dette rammeverket i avhandlinga. Denne modellen belyser argumenters mikrostruktur,
med vekt på hvordan diskusjonsdeltakere begrunner og angir begrensninger for sine
påstander. Når denne modellen danner grunnlaget for et kodingsskjema, er det forekomst av
begrunnede påstander, og forekomst av argumenters begrensning, som fungerer som
indikatorer for kvalitet på tenkning og argumentasjon. Det er problemer også med denne
måten å analysere og vurdere diskusjoner.
I min diskusjon av disse to rammeverkene som er utviklet for å analysere kritisk
tenkning og rasjonell argumentasjon i nettbaserte undervisningsdiskusjoner reiser jeg følende
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spørsmål: 1) Hva slags filosofisk ide danner grunnlaget for rammeverkene? Hvordan er disse
ideene operasjonalisert i kodingsskjema med observerbare indikatorer? 2) Operasjonaliserer
disse rammeverkene kritisk tenkning, rasjonell argumentasjon og kollektiv
kunnskapsutvikling på en adekvat måte? Ved å fokusere på om rammeverk og indikatorer er
adekvate, diskuterer jeg om disse forskningsverktøyene danner grunnlag for å tekke valide
slutninger
Avhandlinga består av tre artikler og kappe. Artikkel 1 er en diskusjon av Cognitive
Presence-konstruktet fra Community of Inquiry-rammeverket. I artikkel 2 analyserer jeg
utskrifter fra nettdiskusjoner i et innføringskurs i filosofi ved hjelp av kategorier fra
argumenters mikrostruktur (basert på Toulmins argumentmodell) og makrostruktur i
argumentasjon. Formålet med denne analysen er todelt: For det første, å kartlegge hvordan
studenter konstruerte argumenter, og for det andre, å diskutere hvor adekvate kategoriene
argumenters mikrostruktur og makrostruktur i argumentasjon er som verktøy for å analysere
slike diskusjoner. I artikkel 3 gir jeg en oversikt over hvordan forskere har brukt Toulmins
argumentmodell i analyser av nettbaserte undervisningsdiskusjoner. Deretter diskuterer jeg
hvor adekvate rammeverk basert på denne modellen er for analyser av nettdiskusjoner. I
kappa lokaliserer jeg denne forskninga i en breiere kontekst og gjør rede for metodologiske
spørsmål knyttet til denne typen teoretiske undersøkelser. Videre diskuterer jeg implikasjoner,
respons på arbeidet og begrensinger i avhandlinga.
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1. Introduction
In this thesis, I discuss how to analyze critical thinking in online educational
discussions. I will critically examine two established coding frameworks used in research on
online educational discussions. The frameworks I discuss are 1) the Community of Inquiry
model (Garrison, Anderson, & Archer, 1999) and the Cognitive Presence construct from this
model, and 2) frameworks that build on Toulmin’s argument model (see for instance Cho &
Jonassen, 2002; Clark & Sampson, 2008; Weinberger & Fischer, 2006). I will present these
frameworks below and in the articles.
Critical thinking and rational argumentation are ideals of higher education. Online
educational discussions are used to enhance such competencies. An overarching research
problem is:
a) How does participation in online educational discussions enhance students’ capacity for
critical thinking and rational argumentation?
This question forms the background of my work, and I address the topic quite briefly in one
of the studies; however, it opens up another research problem:
b) How can students’ critical thinking and rational argumentation be analyzed in online
educational discussions?
My thesis is centered around this challenge, which I split into two research questions:
1. How is critical thinking analyzed in the Community of Inquiry framework, and how
adequate is this operationalization?
2. How do frameworks building on Toulmin’s argument model analyze quality of
argumentation, and how adequate is this way of operationalizing rational argumentation?
Overall, the aim is to critically evaluate these frameworks and thereby contribute in a
discussion about research tools and methods in this specific research field on online,
educational discussions.
I will comment upon how I address the research questions in the specific articles later
in this introduction, after I have presented the research context.

1

1.1. Background: Frameworks used to analyze online educational
discussions
Online educational discussions (hereafter abbreviated to OED) are a commonly used
learning activity2. Educators and researchers strive to explore how participation in OEDs
influences students learning. Further they strive to understand how different strategies for
facilitating OEDs, such as role-play, challenges to solve genuine problems, or requests for
structured arguments affect how students contribute. To investigate these topics, researchers
need tools to analyze the quality of discussions.
Among the intended outcomes of educational discussions are enhanced ability to
critical thinking and rational argumentation. Evaluating tenability of claims, providing
rational backing for arguments, and thinking critically make discussions an arena for learning
subject matter. Many researchers of OEDs have thus focused on critical thinking and rational
argumentation.
Several reviews (De Wever et al., 2006; Martono & Salam, 2017; Wise & Paulus,
2016) have pointed out that the most frequently used method to analyze discussion transcripts
from OEDs is content analysis, based on a predefined coding scheme. Nevertheless, content
analysis includes a number of approaches and is not a standardized technique (Gerbic &
Stacey, 2005; Neuendorf, 2002). Other methods used in OED research are thematic analysis
(transcript analysis based on grounded and inductive approaches), social network analysis
(how relations between discussants are established and maintained), pre- and post-tests that
aim to identify learning acquisition, and surveys or interviews of students’ and/or teachers’
perceptions of learning in OED.
The research community has suggested a vast number of frameworks and coding
schemes for content analysis of transcripts from OED. However, no consensus has been
established on their adequacy analyzing online educational discussions. Two review articles
(De Wever et al., 2006; Weltzer-Ward, 2011) sum up challenges related to validity and
choosing an appropriate framework for research. In a frequently cited review article, De
Wever et al. (2006) discussed several coding schemes that researchers have proposed to
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In the thesis, I use the term Online Educational Discussion (OED). Other terms used in the research
field are Asynchronous Online Discussion (AOD) – see, for instance, De Wever, Schellens, Valcke,
and Van Keer (2006) or Schindler and Burkholder Jr (2014); Computer Mediated Communication
(CMC) – see Naidu and Järvelä (2006); Computer Conferencing, see Garrison et al. (1999);
Asynchronous Learning Environment; and “e-tivities,” (Salmon, 2002).
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analyze OED transcripts. They pointed out a need to raise “questions about the coherence
between theoretical base and the operational translations of the theory in the instruments.
Instruments are hardly compared or contrasted with one another. [….T]he validity of the
instruments [is] limited (De Wever et al., 2006, p. 6).” Their study did not draw any
conclusions about coding schemes, except to point to the general need to compare
frameworks and discuss theoretical backgrounds. In a review on research on OED, WeltzerWard (2011) identified more than 50 different coding schemes published before April 2010.
Still, researchers suggest new coding schemes (see Biasutti (2017). Weltzer-Ward aimed to
provide a basis for a more consistent use of coding schemes and facilitate comparison
between studies based on different schemes. In her article, she suggested that the research
community should attempt to reach an agreement on one or a couple of the most frequently
used coding schemes in the field. Weltzer-Ward (2011) did not dig into discussions about the
theoretical basis for or validity of the different schemes, except to assume that the research
community has validated the most frequently used schemes.
In this thesis, I take up the challenge suggested by De Wever et al. (2006) and
actualized by Weltzer-Ward (2011); namely, the need to scrutinize the adequacy and
theoretical basis of two commonly used coding schemes. This is in line with Schindler and
Burkholder Jr (2014)’s conclusion on their review of research on online discussions as a
means to stimulate critical thinking: “Researchers should identify a clear definition of critical
thinking and a comprehensive description of how critical thinking should be demonstrated
and assessed in AODs” (Schindler & Burkholder Jr, 2014, p. 24).
In chapter 2, I will present a brief overview of research on digital tools in education
and how OED may contribute to student learning.

1.2. Frameworks to be discussed
The frameworks I have selected for further discussion are suitable for such discussion
for several reasons. Both are among the most frequently used frameworks and coding
schemes in the research field. According to Wise and Paulus’ (2016) overview of the research
field, “argumentation [models] and knowledge development models [are] the most common
models used for investigating learning in online discussions” (Wise & Paulus, 2016, p. 274).
The two frameworks I have selected represent each of these models. Correspondingly,
Weltzer-Ward (2011) found in her review that the Community of Inquiry-model was
“widespread accepted” (p. 56) and “dominat[ed] the literature” (p. 67). Additionally,
3

“variations on Toulmin’s (1958) argument framework which provides a theoretical basis for
describing argument construction have also been extensively employed” (p. 69).
Both frameworks are inspired by established and acknowledged philosophical
theories, yet their approaches to operationalize critical thinking are quite different. This makes
them suitable for comparison.
Community of Inquiry and the Cognitive Presence Construct
The Community of Inquiry framework was developed at the University of Alberta
around the millennium as a theoretical framework to promote and research e-learning
understood as a “convergence of technological and pedagogical developments”. A key idea is
that digital technology provides opportunities to merge independence and interaction and thus
that “students should be actively engaged in the sustainable communities of inquiry”
(Garrison, 2011, p. 1). A primary focus is OED as media to foster such educational rationales.
Inspirations for the framework are John Dewey’s (Dewey, 1920, 1933/1986, 2007)
thoughts about education and knowledge as social enterprises and his idea that inquiry, and
thinking in general, is a response to the obstacles of human projects.
The Community of Inquiry model (Figure 1) suggests the following three distinct but
Figure 1
The Community of Inquiry model. Originally published in Garrison et al. (1999).

overlapping constructs to assess online educational interaction: social presence, teaching
presence, and cognitive presence. Social presence signifies participants’ ability to present
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themselves as “real people” in a purely textual medium and is characterized by emotional
expression, open communication, and group cohesion. Teaching presence describes the
design and facilitation of the educational experience. Cognitive presence concerns how
learners construct meaning in a critical community of inquiry (Garrison, Anderson, & Archer,
2001).
I will focus on the Cognitive Presence construct, which aims to describe higher-order
knowledge acquisition and critical thinking. The Practical Inquiry model (Figure 2) illustrates
how Cognitive Presence during inquiry processes combines the dimensions of action to
deliberation and perception to conception. Further, the model illustrates how practical inquiry
includes four phases (triggering event, exploration, integration, and resolution) that describe
cognitive presence” (Garrison, 2011, p. 46).
Figure 2
The Practical Inquiry model. From Garrison (2011).

A coding scheme was developed by Garrison et al. (1999, 2001) to assess cognitive
presence and thereby critical thinking. The central assumption is that progress through the
phases of inquiry processes serves as an indicator for the quality of critical thinking.
The four inquiry phases (in ascending order: triggering event, exploration phase, integration
phase, and resolution phase) form the basis for the coding scheme, which enables
interpretation and categorization of OED messages to detect which inquiry phase and level of
critical thinking they represent. According to this coding scheme, all phases of an inquiry
process are required to achieve high levels of critical thinking. A discussion that reaches a
tested solution represents a more advanced level of critical thinking than a discussion that
5

hovers around identifying or understanding a problem. Crucial is the idea that “deep and
meaningful learning does not occur until students move to integration and resolution stages”
(Shea et al., 2010, p. 15).
In Study 1, my discussion of the model addresses the idea that reaching the final
integration and resolution phases can be viewed as an indicator of higher levels of critical
thinking and thereby create deep and meaningful learning.
In addition to the coding scheme for content analysis of discussion transcripts,
researchers have developed a survey instrument based on the same constructs and indicators
(Arbaugh et al., 2008). The survey instrument, too, uses progress through phases of inquiry
processes as indicator of the cognitive presence construct, and thereby critical thinking. The
discussion of the adequacy of progress towards the ultimate resolution phases is relevant to
the survey instrument as well.
Frameworks building on Toulmin’s argument model
Another group of commonly used frameworks for analysis of OEDs is based on
Toulmin’s argument model (Toulmin, 2003/1958; Toulmin, Rieke & Janik, 1984). Central to
these frameworks is the idea that the presence of certain argument components serves as an
indicator of argument quality, and this is what I take up for discussion.
According to Toulmin’s model, an argument consists of advancing a claim, a
proposition that the utterer holds true and wants to defend. The claim needs support in order
to be justified and accepted as true. Data work as evidence for claims. In many cases, we will
need something that bridges data to the claim and guarantees that the data really provide
evidence for the claim. Toulmin’s backing is the premise that guarantees the inference from
data to evidence. Backing may need some kind of support, which this model names the
warrant. The data, warrant, and backing may support a claim with varying degrees of
certainty. The claim may follow with necessity or a certain degree of probability. The
estimate of the probability of the claim, known as the qualifier, is part of the line of argument
as well. The circumstances under which the claim is not true is the rebuttal. Figure 3
illustrates the model.

6

Figure 3
Toulmin’s argument model.

Several researchers have used the model to analyze argumentation in OED. In Study 2, I
demonstrate how a simplified version of this model is commonly used for analysis of OEDs.
In Study 3, I present an overview of how the Toulmin model is used in the research field.
Further, I sketch Toulmin’s background for his work and discuss how adequate the presence
of argument components indicates argument quality.

1.3. Relationship between research questions and the three
studies
In this thesis, I will critically evaluate two ways of analyzing students’ contributions to
OEDs. In one of them, progress through certain phases of inquiry is the key indicator of
critical thinking. The other uses the presence of certain argument components as the key
indicator of argument quality.
Figure 4 illustrates the relationship between an overarching research problem in this
field and my research questions in the articles. The background research problem is marked in
grey, as I only to a limited degree pursue this in one of the articles and in the thesis.
In the first study, “Critical thinking in online educational discussions measured as
progress through inquiry phases: A critical discussion of the cognitive presence construct in
the community of inquiry framework” (Breivik, 2016), I raise the question about this
framework’s construct validity and what kind of empirical findings the framework has
7

generated. My search for an adequate framework to analyze transcripts from OEDs led me to
scrutinize one of the most acknowledged and frequently used models in the field. My
conclusion in the study is that this way of operationalizing critical thinking is dubious.
Figure 4
Research problems and research questions in the thesis.

In the first study, “Critical thinking in online educational discussions measured as
progress through inquiry phases: A critical discussion of the cognitive presence construct in
the community of inquiry framework” (Breivik, 2016), I raise the question about this
framework’s construct validity and what kind of empirical findings the framework has
generated. My search for an adequate framework to analyze transcripts from OEDs led me to
scrutinize one of the most acknowledged and frequently used models in the field. My
conclusion in the study is that this way of operationalizing critical thinking is dubious.
In the second study “Argumentative patterns in students’ online discussions in an
introductory philosophy course - Micro- and macro structures of argumentation as analytic
tools” (Breivik, 2020), I use another set of established categories of analysis used for research
on online educational discussions, namely argumentation’ macro-structure and arguments’
8

micro-structures. These are based on Toulmin’s argument model. By analyzing discussion
transcripts, Study 2 shows the potentials and pitfalls of OEDs as a learning activity. Even if
reviewers (Weltzer-Ward, 2011; Wise & Paulus, 2016) find frameworks based on Toulmin’s
model both widely accepted and extensively used, my analysis questions the adequacy of
such frameworks.
In Study 3, “Toulmin’s argument model used to analyze critical thinking in online educational
discussions: An overview and critical evaluation”, I present an overview and the constraints
of how researchers have used (and continue to use) Toulmin’s model as an analytic tool for
OED. My aim is to follow up on Study 2 and the second research question.
In chapter 4, I sum up my conclusions from the three studies as well as the answers to
the research questions.

1.4. Key concepts in the research questions
Before describing how my research project was developed, I will comment upon some
key words and concepts I use in phrasing the research questions. These are highlighted below:
1. How is critical thinking analyzed in the Community of Inquiry framework and how
adequate is this operationalization?
2. How do frameworks building on Toulmin’s argument model analyze argumentation
quality, and how adequate is this operationalization?
Critical thinking and rational argumentation are key terms in the research questions
and my thesis. These concepts also serve as ideals for higher education. No clear baseline is
established on how to understand and operationalize critical thinking, rational argumentation
and the relationship between them.3 Conceptualizing critical thinking and rational
argumentation is a theme in my thesis, but its relevance extends beyond the context of OEDs.
I have commented upon critical thinking and rational argumentation in a separate chapter in
both the extended abstract and the articles. I maintain that evaluating the tenability of claims
is a core aspect of both critical thinking and rational argumentation. This is in line with
several scholars in the field. I return to this topic in chapter 2.

See, for instance Siegel (1988/2013): “[T]he notion of critical thinking remains obscure and illdefined; the theoretical conflicts between the various analyses offered to date are significant,” or
Davies and Barnett (2015): “[A]fter more than four decades of scholarly work, critical thinking
remains more elusive than ever.” I return to this topic in chapter 2.
3

9

The objects for my study are frameworks and operationalizations, also designated as
coding schemes. What is a framework precisely? In research literature on content analysis of
OEDs, the word framework is commonly used to describe several approaches to evaluate
discussion quality. Different frameworks may focus on different aspects of quality like critical
thinking or educationally valuable talk (Uzuner, 2007). Thus, the term framework designates
something more specific than an overarching theory (for instance constructivism, a cognitive
or socio-cultural perspective on learning). Researchers need to operationalize frameworks
addressing one or another aspect of discussion quality into a coding scheme. This consist of
identifying observable indicators that represent the quality under investigation (here: critical
thinking and rational argumentation). The term coding and coding scheme is associated with
quantitative content analysis, which is the most common variant of analysis employed in the
research I comment upon. Despite this, content analysis of discussion transcripts may be
performed qualitatively as well. Thus, I have used the terms framework and operationalization
to designate how the quality under investigation (here: critical thinking and rational
argumentation) are described, and what is held to be observable indicators.
I use the term analyze in the research questions to describe what researcher use with
frameworks/operationalizations/coding schemes for. Alternative terms might be measure or
assess. The term measure is related to quantitative analysis; again, I have used a more general
term to signal that the question I discuss is relevant in both quantitative and qualitative
analysis. Assessments are commonly used to evaluate student’s work and provide feedback.
Define is another relevant term. To define something implies identifying necessary and/or
sufficient properties. Educators may use the frameworks and operationalizations I discuss for
assessment and feedback, among other purposes, although the purpose of my focus is the
analysis of discussion transcripts for research.
Adequate is another key term in the research questions. What I aim to ask is: do the
frameworks/coding schemes analyze or measure what they are intended to? Another term for
this might be construct validity (based on Messick, 1995; Shadish, Cook, & Campbell, 2002).
In a recent guidebook (AERA, NCME, & APA, 2014, p. 11), the concept of validity is
reserved for descriptions of the quality of inferences that can be drawn, not the quality of
instruments or data.4 Traditions and scholars employ concepts related to validity differently.

4

This contrasts how the concept of validity is used in the quote from De Wever et al. (2006, p. 6) in
section 1.1: “the validity of the instruments are limited” (p.6). Here, validity is used to describe a
quality of an instrument rather than the inferences that use of an instrument may enable.
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Rather than digging into such discussions about different conceptions of validity in the
introduction, I have used the term adequate when formulating the research questions. In
Study 1, I based my analysis and discussion on the term construct validity and the related
terms construct relevance and construct representativeness. I chose not to use these terms in
the following article, since construct validity is used and defined in contrary ways. I will
return to the concept of validity in the method section. When reading the term adequate, one
may ask, “Adequate for what purpose?” In my wording of the research questions, and
throughout the thesis, I use the general concept of adequacy to address whether frameworks
and coding schemes serve to identify general qualities of critical thinking and rational
argumentation.

1.5. Impetus for and development of the thesis
My PhD project was initiated and funded by a program at UiT – The Arctic University
of Norway that aimed to increase the use of ICT to provide more flexible education. The
project was located in a center for faculty development where Scholarship of Teaching and
Learning (SoTL) was a central research approach (Boyer, 1990). My original aim was to
research how digitalization in higher education would enhance Bildung (Solberg, 2011). I
chose OED to study this, since educational discussion boards provide opportunities to utilize
digital tools to increase interaction among students and thereby provide an arena to foster
generic competencies.
At the time when the project was initiated, the university emphasized the importance
of distance education. The Faculty for Humanities, Social Science and Education established
introductory courses in several subjects, and discussion boards embedded in the learning
management system were supposed to make up for distance and to enhance student
interaction in off-campus programs. Experience showed that the activities in and quality of
online discussions varied. As the only mode of peer interaction, the discussion boards were a
vital part of instructional design, and educators sought knowledge on how to best facilitate
such discussions. Some of my colleagues developed a model to describe the quality of
students’ interaction in OED (Anfinsen & Laugerud, 2007). This model focused on dynamics
(level of interaction among discussants); level of academic argumentation (discussants’ use of
knowledge and subject terms from their studies instead of personal experiences or opinions);
and level of reflection (discussants’ justification of claims and ability to compare different
kinds of justification). I recognized that this topic deserved further development.
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My ambition was to conduct research that combined my interest in the digitalization of
higher education (I previously occupied a position in an agency digitalizing higher education
funded by the Ministry of Education5) with my interest for dialog-oriented education. I had
also previously worked with Philosophy for Children (P4C) as a teacher and researcher (see
for instance Breivik & Løkke, 2007). I planned to put my philosophy education to use and
further educate myself as an empirical researcher.
I soon found the concept of Bildung problematic. The concept Bildung has a
prominent history in European and Scandinavian education. A few years before I started my
project, a so-called Bildung committee released their report on Bildung in Norwegian higher
education (Dannelsesutvalget, 2009). It appeared overly ambiguous to me. Certain instances
of Bildung describe education as it seeks to inaugurate individuals into a cultural canon.
Others allude to the critique of utilitarianism in education or the development of autonomous
judgment; or generic skills. Bildung signifies rather different, even contradictory, educational
ideals. In my approach, I found the ability to think critically and argue rationally more
suitable competencies for research. I left the concept of Bildung and focused on critical
thinking.
One of the first steps in my project was to search for a suitable theoretical framework
for research on online educational discussions focusing on critical thinking. Among the first I
arrived at was the Community of Inquiry framework. The phrase “community of inquiry” was
derived from John Dewey and James Peirce and is well established in the tradition of
Philosophy for Children. Matthew Lipman, a leading proponent for philosophy as a
pedagogical approach in school, viewed the communities of inquiry as essential (Lipman,
2003; Lipman, Sharp, & Oscanyan, 1980).
I recognized in the existing literature an extensive number of other approaches to
analyzing learning in general and critical thinking in OEDs. It soon became clear to me that
frameworks in the research field deserved to be theoretically and methodologically
scrutinized. The abundance of frameworks and the lack of scholarly debate and consensus
about their adequacy lit a spark in me. Unclear core concepts in empirical research invite
conceptual and philosophical approaches.
In their review on organizational studies, Alvesson and Sandberg (Alvesson &
Sandberg, 2011; Sandberg & Alvesson, 2011) suggested that in the social sciences,

Former Norgesuniversitetet – Norway Opening Universities. This agency has since been merged into
the larger directorate Diku.
5
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researchers generate research questions in two complementary ways – gap spotting or
problematizing. Gap spotting involves reviewing existing fields of research and identifying
under-researched knowledge fields yet to be filled. Problematizing involves challenging
underlying assumptions of existing research. In my thesis, I apply both approaches. Previous
reviews (se for instance De Wever et al., 2006) have identified confusion in the research field
and a need to scrutinize the appropriateness and validity of suggested frameworks, which I
address.
In the beginning, my plan was to conduct one study discussing theoretical
frameworks. However, this intriguing topic cannibalized most of my PhD project. My initial
aspiration to conduct empirical research to inform design of online courses led to the broader
discussion of theoretical and methodological assumptions. The joy of theoretical discussion
isolated from educational practice was not my impetus or motive for the thesis, but rather a
method to focus on problems within empirical and practical contexts. By doing this I hope to
bridge theoretical and philosophical matters and the practical application of abstract concepts
like critical thinking in empirical research. The aim is not theoretical discussions for the sake
of theory; rather, my theoretical discussions aim to support the improvement of empirical
research. Better research tools may contribute to better research and in turn better educational
practices. Although my focus is on empirical research methods, my discussion on the
operationalization of critical thinking and rational argumentation may have implications for
educational practice. Not all implied readers of this work are developers or users of the
research tools I discuss. Yet my discussion of the research tools hopefully contributes to
awareness of the complexities of concepts like critical thinking and rational argumentation in
educational settings.
Initially, higher education was the context for my study, and I planned to do empirical
research on the use of OED in universities. As my focus shifted towards research tools, as
much as the empirical phenomenon, the context of higher education context became less
significant. The research literature I addresses focuses to a large extent on higher education
settings, yet not exclusively (Loncar, Barrett, & Liu, 2014). Some studies researched OED in
high school settings. Critical thinking and rational argumentation have served as educational
ideals since the rise of academic culture in the antiquity and is actualized in the attention to
21st century skills. This attention towards generic competencies and deep learning have also
influenced primary and secondary education. In a Norwegian context the education reform
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Fagfornyelsen (The Subject Renewal) a significant example (Kunnskapsdepartementet, 2016;
NOU 2015:8, 2015).

1.6. Structure of the thesis
In this introduction, I have presented the overall research problem, my rationale, and
the research questions I pursued in the three studies. Further, I have delineated the scope of
the thesis and introduced the frameworks under evaluation. This displays how the thesis,
including the three studies, are situated in the research field and form an integrated whole.
In chapter 2, I sketch the landscapes wherein the discussions occur, critical thinking
and rational argumentation as educational ideals, and the digitalization of education.
In chapter 3, the methods chapter, I present generativity – building on previous
research as an overall research quality. I also introduce aspects of validity, and coherence in
research design as a strategy to enhance validity. Coherence in research design concerns
alignment between research questions, methods, and inferences. Some of the research
questions I pose in the thesis and the three studies are conceptual, and I present the methods I
used to approach them. Coherence also concerns alignment between philosophy of scienceassumptions, research questions, and methods. I present a pragmatist philosophy of science
that dismisses the schism between (post-)positivism and constructivism in favor of endorsing
diverse methodology. Finally, I discuss ethical considerations concerning the research
community, informants, and society in general. Since the quality of research instruments is an
overall concern, the methods chapter forms a substantial part of this extended abstract.
In chapter 4, I sum up how I approached the research problems and questions in the
three studies. My answers differ from the current consensus in the field. The frameworks I
evaluate are considered to be validated and important in the research field. Even though, I
conclude that they lack adequacy as general operationalizations of overall qualities of critical
thinking and rational argumentation.
In chapter 5, I view the thesis from an alternate perspective. My overall aim was to
engage in a scholarly debate: Have I succeeded? Based on responses to Study 1, I comment
on how I have succeeded in this. Further, I comment on topics that I have omitted from my
discussions, and sketch relevance for wider contexts. My own evaluation of the inferences I
draw are apparent throughout chapters 3, 4 and 5, where I discuss the coherence in, and
limitations of, my study.
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2. Broader landscape
The research motive in my thesis questions how to analyze critical thinking. I discuss
this in the context of research on OED. In the introduction, I described how the question of
how to analyze critical thinking is notably urgent in research on OED. The topic is actual
outside the context of OED as well. Existing literature is rich on questions concerning critical
thinking and rational argumentation as educational ideals. In this chapter, I will briefly sketch
some themes from this literature as a background, yet the discussions in the three studies in
my thesis focus on how these topics are addressed in OED research.
Digitalization of education have been of great interest to educators, researchers, and
policy makers over last decades, and this theme pertains to the questions I discuss in my
thesis. Even if I address vital questions within research about digitalization of education, the
three studies do only to a limited degree dig into potentials of digitalization of education.
Rather, digitalization and research on OEDs serve as an arena to discuss questions about how
to operationalize critical thinking and rational argumentation. Nevertheless, in Study 2, I also
displayed potentials and pitfalls of using OEDs as a learning activity.

2.1. Critical thinking and rational argumentation
In this section, I establish some issues concerning critical thinking and rational
argumentation as educational rationales to provide insight on how these capacities may be
analyzed in research on OEDs. I hope to demonstrate that the topic of my thesis serves as a
lens to ponder over crucial questions in this landscape.
The ability to think critically and argue rationally have been embraced as ideals for
higher education since the dawn of academic institutions in antiquity. Interest for such
educational objectives in primary and secondary education has increased over the past
decades as well through the use of terms like “21st century skills,” “generic competencies,”
and “graduate attributes.” Due to the ubiquitous access to information through digital
channels, the emphasis in education has moved from the possession of knowledge to the
processing of knowledge.
Despite the wide acceptance of critical thinking and rational argumentation as learning
objectives, teachers commonly complain about students’ lack of progress in these areas. The
research literature echoes this concern. Arum and Roksa (2011) demonstrated in their book
Academically Adrift that large cohorts of American college students showed weak or no
improvement in their skills in critical thinking and complex reasoning during their two first
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years of college (up to 45% of the students), and even after the completion of four years of
college (36% of the students). Other studies have demonstrated similar reasons for concern
regarding how students develop skills in critical thinking (Cahill & Bloch-Schulman, 2012).
One possible reason for the lack of improvement may be found in teachers’
instructional techniques (or lack thereof) to facilitate critical thinking. Paul, Elder, and Bartell
(1997) found that 89% of the instructors in their study of Californian teacher educators
claimed that developing students’ critical thinking was an important objective for them.
However, only 19% of the instructors were able to demonstrate a clear conception of critical
thinking, and as little as 9% actually taught critical thought (see also Inch & Warnick, 2011,
p. 9).
The lack of a clear conception of critical thinking is not unique for the teachers in the
study by Paul et al. (1997). Rather, it is characteristic of the field. In an introduction to a
comprehensive handbook on critical thinking in higher education, Davies and Barnett (2015)
claimed that “[a]fter more than four decades of scholarly work, critical thinking remains more
elusive than ever” (Davies & Barnett, 2015, p. 3). This echoes Barnett’s (1997) previous
observation that “[h]igher education […] which prides itself on critical thought has done no
adequate thinking about critical thinking.” Yet another important scholar in the field, Siegel
(Siegel, 1988/2013) argued that “the notion of critical thinking remains obscure and illdefined; the theoretical conflicts between the various analyses offered to date are significant.”
Moore (2011b) demonstrated the confusion about the concept of critical thinking and
how to convey that idea to students among a sample of faculty members from humanities. By
analyzing their conceptions of critical thinking, he identified seven (partly overlapping and
conflicting) conceptions of critical thinking:
•

Judgement – ability to evaluate and take a stand towards presented claims

•

Fallibilism – a skeptical and provisional view of knowledge

•

Originality – seeing new connections, creativity

•

Ability to read texts on their own premises

•

Rationality – assessing the validity of inferences

•

Ethical awareness and an activist stance towards contemporary problems

•

Self-reflexivity – ability to question own assumptions

These seven conceptions illustrate how faculty members understood critical thinking quite
differently. This complexity may lead to confusion for students and teachers who must
analyze students’ contributions, for instance in online discussions.
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Several possibly divergent reasons to promote critical thinking add to the confusion.
Some proponents of critical thinking argue that the ability to think critically, present rational
arguments, and evaluate the tenability of arguments are taken to be at the very core of every
academic and rational endeavor for knowledge and understanding (see for instance Davies &
Barnett, 2015). In line with this, the connection between deep learning (Biggs & Tang, 2007;
Marton & Säljö, 1976) and higher order learning (Anderson & Krathwohl, 2001) reinforces
the ability to provide and evaluate justifications for claims, not only memorize and reproduce
them. Other scholars posit critical thinking as a means of problem solving and innovation
vital for innovation and knowledge-driven economies. Poce, Corcione, and Iovine (2012) and
the OECD (2010) have developed this line of argumentation. Another approach to the societal
need for critical thinking highlights the value of enlightened and reflective citizens as a
prerequisite for a functioning democracy. Dewey (2007) and Habermas (1987) are proponents
of this line of reasoning. Finally, some scholars, pointing to a more existential motive, see the
ability to think critically as essential for individuals to act as independent beings (Bailin &
Siegel, 2002; Siegel, 1988/2013). According to this view, ability to provide reasons and
rational justifications for one’s choices essential are essential for being treated as an
autonomous being.
Despite several reasons to promote critical thinking as educational virtues, objections
may be raised. Critical thinking may lead to disruption in the form of decreased respect for
traditions and authorities. Siegel (1988/2013) labels such objections as the ideology objection
and the indoctrination objection. The ideology objection claims that critical thinking is an
ideal that cannot, like any other ideology, be justified alone. The indoctrination objection
claims that all education involves conveying beliefs which the learner cannot evaluate but
must accept. This undermines the ideals of autonomous justification.
Autonomy and rationality are intellectual virtues stemming back to Socrates,
corroborated by Kant and the Age of Enlightenment, and held as universal ideals in modern
liberal democracies. However, according to Rawls, one of the most influential contemporary
liberal political philosophers, making such virtues compulsory may be problematic (Bøyum,
2006). If one assumes that the characteristic of a modern liberal democracy is to acknowledge
different worldviews, then one should also consider tolerance towards worldviews that
prioritize traditions and authorities like religion over skepticism and critical thinking.
Promoting critical thinking as an educational rationale without considering Rawls’ argument
about tolerance for divergent views is thus naïve according to Bøyum (2006). I will not delve
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into that discussion here, except to note that the topic is disputed, and I maintain the view that
critical thinking, rationality, skepticism, and intellectual autonomy are commonly accepted as
worthwhile educational virtues.
A minimum definition of critical thinking
In spite of the confusion about critical thinking and rationales to support it in
education, Ennis (1991/2015) suggests a streamlined conception of critical thinking –
“reasonable, reflective thinking focused on deciding what to believe or do,” Important here is
the basis for decision-making on belief (philosophers’ utterance for what to hold as true or
right) based on reason.
A committee appointed by the American Philosophical Association suggested a more
complex definition: “Critical thinking [is] purposeful, self-regulatory judgment which results
in interpretation, analysis, evaluation, and inference as well as explanation of the evidential,
conceptual, methodological, criteriological, or contextual considerations upon which that
judgment is based” (Facione, 1990, p.3).This definition, as well, highlights evaluating
evidence (or reasons) upon which a judgement is based. Further, it includes several aspects
that concern both procedure and results. Both definitions echo Dewey, commonly accepted as
one of the progenitors of the modern interest for critical thinking, although he used the term
reflective thinking. Reflective thinking is “active, persistent and careful consideration of any
belief or supposed form of knowledge in the light of the grounds that support it and the
further conclusions toward which it tends” (Dewey, 1997/1933, p. 9). Dewey’s definition,
too, highlight reasons – in his words, grounds – to consider a claim tenable.
The approach to critical thinking presented here focuses on the ability to judge a
claim’s tenability based on reason as the core element of critical thinking. This may include
the capacity to distinguish between premises and conclusion in a line of argument, and to
evaluate the truthfulness of the premises and the validity of the deduction from the premises
to the conclusion. Related capacities include the ability to detect hidden assumptions and
unforeseen implications.
Another virtue associated with critical thinking and rational communication is the
capacity to express one’s line of reasoning in a precise way to avoid ambiguity or
misunderstandings. Similarly, the capacity to interpret utterances in a reasonable way is
valuable. Lack of precision or reasonable interpretation may lead to disagreement or a
consensus that relies on false premises. False disagreement may characterize a situation where
two or more discussants seem to disagree, but the disagreement relies more on different
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interpretations of a key concept than divergent opinions. False consensus may characterize an
analogous situation where discussants achieve consensus by unconsciously interpreting key
concepts differently rather than reaching a common understanding.
Rational argumentation
Argumentation is a concept adjacent to critical thinking, emphasized by educators and
educational researchers alike (Clark, Sampson, Weinberger, & Erkens, 2007; Erduran,
Ozdem, & Park, 2015; Jonassen & Kim, 2010; Leitao, 2000; Noroozi, Weinberger, Biemans,
Mulder, & Chizari, 2012; Nussbaum, 2011; Osborne, 2010). Like critical thinking,
argumentation is closely related to rationality. Rational argumentation is found to be
important to learning for multiple reasons: a) Argumentation helps learners make their
knowledge explicit, and thus provides opportunities for explanation and the identification of
knowledge gaps; b) Elaborating and adjusting understanding of key concepts may elicit
misunderstandings of key concepts in order to promote more developed understanding; and c)
Argumentation enables collaboration in learning and developing new knowledge (Andriessen
& Baker, 2014).
Since antiquity, Aristotle’s thoughts on argumentation have guided Western scholars’
ideas on rational thinking. In this tradition, rational thinking consists of drawing valid
conclusions from premises. The paradigmatic form of an argument in this tradition is a
syllogism, consisting of a major premise, a minor premise, and a conclusion necessarily
drawn from the premises:
Major premise:

All humans are mortal.

Minor premise:

Socrates is a human.

Conclusion:

Socrates is mortal.

According to this view, the validity of inference from premises to conclusion is a
function of the argument’s form. Every deduction, from premises to conclusion, based on a
logical form, is valid. This conception of rationality and reason as applications of formal logic
has been diagnosed as a mismatch between classical logical theory and what we actually do
when we reason and argue rationally (Kvernbekk, 2012). In real life argumentation, we often
encounter lines of reasoning that differ from such syllogisms. They may lead us to
conclusions that are not necessarily but probably true or false. Probability may be a function
of premises that are more or less conquerable true or inferences from premises to conclusion
that are not deductively necessary but rather inductive and contingent. Evaluation of
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reasoning will then focus not on deduction from premises to conclusion, but rather evidence
and how it backs claims.
Several scholars have challenged the classic conception of logic and rationality.
Among the most influential are John Dewey (1920) and Stephen Toulmin, who inspired
contemporary argumentation theory (Toulmin, 2003/1958; Toulmin, Rieke, & Janik, 1984).
Toulmin’s approach to analysis of arguments plays a crucial role in my thesis, and I present
his argument model in Study 2 and Study 3.
In line with these ideas, I focus on the justification of claims by providing and
evaluating claims’ tenability or soundness by scrutinizing reasons (or grounds) as a core
dimension in both critical thinking and rational argumentation. This implies that evaluating
tenability or “deciding what to believe” is a core element of critical thinking. This is closely
related to Johnson and Blair (2006) idea that argument quality is related to an evaluation of
the claim’s acceptability, relevance and sufficiency (Blair, 2012; Johnson & Blair, 2006).6
Additional themes in the critical thinking literature
Even if one accepts that the core element of critical thinking is evaluating claims’
tenability (or “assessments of statements,” as Ennis put it), major questions about definitions
and clarification of the concept remain. To paint a more detailed picture, I will briefly address
some additional frequently discussed themes.
Skills vs. attitudes
A central question concerns whether the notion of critical thinking primarily describes
a (set of) cognitive skill(s) or if it also contains attitudinal components. Is a person a critical
thinker if s/he possess the cognitive abilities to think critically yet rarely uses them?
Alternatively, are dispositions featuring a commitment to truth, a willingness to self-correct,
or open-mindedness integral and necessary for critical thinking? This was a major question in
the American Philosophical Association’s attempt to define critical thinking (Facione, 1990),
and it has intrigued scholars. Other attitudinal characteristics associated with critical thinking
are a willingness to rely on one’s own judgments and a critical appreciation of one’s
intellectual autonomy (Siegel, 1988/2013). This includes a reasonable skepticism towards
authorities, which means never to rely on an argument solely based upon the authority behind

6

This resonates with Næss (1975) instruction to evaluate arguments by assessing relevance and
tenability.

20

it, except to evaluate its claims’ tenability. The commitment to truth and better understanding
must be pursued, even when uncomfortable. In some cases, willingness to accept the
consequences of one’s rational conviction may be linked to critical thinking. Another virtue
that has both cognitive and attitudinal components relates to identifying and acknowledging
different perspectives or vocabularies. This includes the capacity to reflect on and
problematize the contingencies of one’s own perspective including its weaknesses and
strengths. The use of tendentious and intentionally biased arguments distorts critical thinking,
as does rhetorical strategies that intend to lead other discussants astray (such ad hominem, ad
populum, or straw man arguments). Critical thinking may include both knowledge to identify
and expose faulty argumentation and a commitment to desist from using it.
Generic vs. domain-specific
A central controversy of critical thinking research concerns whether critical thinking
consists of generic principles that can be learned in one context and transferred to another or
whether standards for good thinking are domain-specific and consequently should be learnt
integral to a specific area of knowledge. Along with the presentation of what I labelled “a
minimum definition of critical thinking” above, proponents of the generic view maintain that
the core of thinking critically is to evaluate the tenability of claims. On the other hand,
proponents of the domain-specific view (McPeck, 1990; Moore 2004; Moore, 2011a) believe
that learning to think critically can only be learnt in relation to a specific subject. From this,
they claim a subject-specific approach to critical thinking is more futile. Toulmin
(2003/1958)’s argument model (see chapter 1, Figure 3) is an attempt to reconcile the schism
between a generic and domain-specific view, as it describes generic aspects of any rational
argument while specific backings are typically domain-specific.
Thinking as an individual vs. collaborative phenomenon
The cognitive sciences commonly conceptualize thinking as individual cognitive
processes. However, in social conceptions (Linell, 2009), thinking designates the act of
placing ideas, arguments, or propositions in a space of reasons (Sellars, 1997). Such a space
is neither individual nor private by nature; rather, the notion highlights that rationality has
both social and normative features (Siegel, 2012). Even thinking alone, discussing with
oneself is a peculiar variant of the more basic function of discussing with others. Considering
reasoning as placing arguments in a shared space of reasons deviates from the idea of it as an
application of common standards.
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The research literature on critical thinking in OEDs I comment on in this thesis
sparsely address general research on critical thinking as an educational virtue.
Critical thinking and rational argumentation in my thesis
The aspects of critical thinking and rational argumentation in my thesis emphasize the
evaluation of claims’ tenability, i.e. how arguments are justified. In Study 1, I suggested the
minimum conception of critical thinking is in line with the idea that evaluation of claims’
tenability is the core feature. I did this to suggest an alternative to the conceptualization of
critical thinking in the Community of Inquiry model. Further, I used this minimum conception
to discuss whether the Community of Inquiry model’s indicator of critical thinking (progress
through phases of an inquiry process) truly represents critical thinking.
In Study 2 and 3, I turned towards Toulmin’s argument model. According to Toulmin,
a complete argument consists of a claim, grounds that back the claim, warrants backing the
grounds, a qualifier that states the relative strength of the argument, and relevant rebuttals to
the claim. Central to this model is the idea that an arguments’ tenability is a function of how a
claim is backed. As such, this model focuses on the core element of critical thinking. In Study
2, I use Toulmin’s categories to analyze empirical material from an online philosophy course.
My analysis demonstrated that this model does not provide a straightforward analysis of
students’ critical thinking. In Study 3, I reviewed research literature that employs Toulmin’s
argument model as a means to analyze students’ argumentation in OEDs, and I discuss its
affordances and constraints.

2.2. Digitalization of education
The phenomena I investigate in this thesis are research tools for OEDs. It is important
to note that my thesis does not intend to develop new knowledge on digital tools and their
affordances. My thesis aims to contribute to the quest for better tools for researchers (or at
least point to some constraints of established tools) and hopefully enable a better
understanding of the affordances of digital communication. In the next few pages, I will
outline some issues in the landscape of digitalization of education and corresponding
research, and then I will zoom into research on OEDs. In this section, I sketch a funnel where
I move from the rather general topic of expectations of digitalization to transform education to
the narrower question of how to operationalize critical thinking to analyze OEDs.
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Education has greeted digital tools, previously labeled as Information and
communications technology (ICT) or simply computers, with great expectations. As digital
tools and workflows have changed many areas of society during the last 30 years, schools
have waited for the marvelous new era to dawn. According to Pedró (2012), “evangelists” and
“catastrophists” have dominated debates about the use of digital technology in education
which has led to oversimplification as broad general concepts (ICT and digital tools are
examples) have dominated the debate.
A major concern both for research and policy is the assumed slow uptake of digital
tools in (higher) education referred to as “teachers’ non-use of technology” (Selwyn, 2016,
pp. 102-108). This has been attributed to their age, lack of competence or interest, or fear of
change in status privileges (Selwyn, 2016). One drawback of using broad and generic
concepts of ICT is that one fails to observe that some digital tools are ubiquitously accepted
(like word processing, Internet searches, and e-mail), while the uptake of others is slower. The
use of ICT entails a risk of missing the idea that that different tools have different affordances
for transforming education.
The Norwegian Ministry of Education and Research’s "strategy for digitalization of
the higher education sector” is one contemporary example of both “evangelist” expectations
and an illustration of a very broad concept of digitalization:
Digitalization has changed all sectors of society and is dramatically changing work,
everyday life, communication and ways of interaction. Everything ranging from
infrastructure and administrative systems; learning material and research data; forms of
teaching, learning, and assessment; ways research are conducted; to the very content of
the education; and even how higher education institutions interact with society and
business life is affected by the possibilities technological developments afford. We live
in a time where digitalization and new platforms are having a massive impact on the
higher education sector; for both research and education, ICT solutions will contribute
substantially in the years to come. Opportunities for reshaped processes of education
and research, and new forms of organization and communication will be created
through digitalization (Kunnskapsdepartementet, 2017, p. 5, translation my own).7

7

It is not easy to give a modest translation of such a euphoric text. I therefore include the original
Norwegian text here:
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Noteworthy is that this strategic document only addresses digital tools and digitalization as a
generic phenomenon without addressing their myriad functions and significance for the
educational sector. Such generic approaches to digitalization fail to describe the various
affordances of digital tools.
An alternative scope is to address the different functions technology may play out. In
an editorial for American Journal of Distance Education over 30 years ago, Moore (1989)
pointed out that imprecise and general concepts hampered communication about, and
development of, distance education. According to Moore, interaction is one concept that
carries so many different meanings it appears almost useless. To clarify, Moore distinguished
three types of interaction afforded by digital technologies:
1. Learner – content interaction
2. Learner – instructor interaction
3. Learner – learner interaction
Digitalization has the potential to transform all these types of interaction. For instance, what
counts as learning content and the ways learners interact with content may be transformed.
Digital tools enable more ways of interaction between learners and the learning content than
reading, listening and writing. More dramatically, when boundless information and
supplementary learning material is ubiquitous, learners’ interactions may also consist of
searching for, critically evaluating, and choosing learning material.
I have briefly depicted this situation to bring to the fore what I believe is missing in
the general debate; namely, an understating that digital tools are not one single phenomenon
and rather deserve to be discussed with greater specificity. I will now turn to OED as one
specific way to use digital tools to facilitate interaction among learners.

Digitalisering har endret alle samfunnssektorer og er i ferd med å endre dramatisk måten vi
arbeider, lever, kommuniserer og samhandler på. Alt fra infrastruktur og administrasjon,
læringsmateriell og forskningsdata, undervisnings-, lærings- og vurderingsformer i
utdanningene og måter forskning foregår på, til innholdet i selve utdanningen, forskningen og
hvordan UH-sektoren samhandler med samfunn og næringsliv, blir berørt av de mulighetene
de teknologiske endringene skaper. Vi er inne i en tid der digitalisering og nye plattformer
med stor kraft er i ferd med å få enda større betydning for sektoren, og både utdanning og
forskning er områder der IKT-løsninger vil bidra mye i årene som kommer. Gjennom
digitalisering vil det skapes muligheter for nye og endrede lærings- og undervisningsprosesser
og nye organisasjons- og kommunikasjonsformer (Kunnskapsdepartementet, 2017).
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Digital asynchronous interaction among students
Digitalization affords students the possibility for asynchronous interaction, which is
embraced by advocates of constructivist approaches to learning. Digital media enables
discussions on a number of platforms such as social media sites, discussion boards, discussion
pages in wikis, and comment fields on blogs and webpages. Digital discussion is an important
feature of a variety of online platforms and may vary from informal chats in social media to
structured exchanges of knowledge and collaborative development of knowledge.
In the early history of online learning and OED, distance education was the primary
context. Online discussions were seen as a means to overcome geographical distance and
facilitate interaction among learners in different locations. Previously, online conversations
have become ubiquitous and is commonly used in both on- and off-campus education. Over
the past decades, teaching design for distance education and campus education have
converged. Designs developed to overcome distance education challenges are proven to
improve campus education as well. Online conversations have become ubiquitous and are
commonly used in both on- and off-campus education. In addition, widespread participation
in social media has reduced barriers to contribute asynchronously in writing.
Salmon (2004, 2013) has described the educational use of online discussion and
conversation in a five-stage model. The three most important steps are socialization,
information exchange, and knowledge construction. Constructing and developing knowledge,
scrutinizing established conceptions, and contrasting conflicting views requires the ability to
reflect, think critically, propose sound arguments, and evaluate arguments’ tenability. Critical
thinking and rational argumentation are thus both prerequisites for successful discussion and
competencies that participation in discussions are intended to develop.
Asynchronous, written, online, discussions have several affordances that may enhance
both teaching and learning, and possibly contribute to the transformation of how knowledge is
conveyed and developed. Writing at one’s own pace provides the opportunity to reflect,
collect information, and develop lines of argument. The asynchronous mode enables peers to
participate at different times. However, this is established modes of writing and collaboration
in traditional, offline media like paper letters etc. Online communication like user groups,
message boards, discussion boards and other modes of computer mediated communication
added new dimensions to well-established modes of written interaction: distribution of
messages became easier, and messages became available to larger audiences (Hillen, 2014;
Loncar et al., 2014; Thomas, 2013). Furthermore, while face to face discussions tend to be
25

dominated by a few active participants, online discussions may facilitate more equal access
(Yang, 2008). The easy access – to raise questions or topics for discussion, comment and
reply, or just lurk and read – has made online discussions a common media channel for
different areas like education, customer support, and all kinds of interest groups. Even if user
groups and message boards developed when the Internet came into being, they represent a
participatory culture later associated with the emergence of Web 2.0 early in the millennium
(McLoughlin & Lee, 2010).
Several perspectives on learning advocate the use of online discussion as a means to
stimulate learning. From a social constructivist perspective, the results of learning are the
learners’ ability to participate in practices with peers. To appropriate a concept or knowledge
mean to be able to employ it appropriately in social practices with peers. To know something
is, according to this perspective, the learner’s ability to respond adequately in a discussion or
other kind of interaction, rather than a mental state within him or her. Knowledge is thus
typically established and co-constructed in collaboration with peers. Online discussions can
serve as important arenas for learning. Wise and Paulus (2016) observed that social
constructivism is the dominating theoretical perspective in the research field. Even though,
other theoretical perspectives are used to shed light over OEDs and learning.
From cognitive perspectives on learning (Kirschner, Sweller, & Clark, 2006; Mayer,
2008), knowledge is considered as changes in an individual’s long-term memory. Such
changes take place when known information is connected to established cognitive schemes.
Discussions may enhance such processes by providing opportunities for reorganizing and
consolidating cognitive schemes. Further, retrieval of knowledge from long-term memory, as
when using established knowledge in a discussion, is important to consolidate knowledge.
Research methodology on online, educational discussions
From the earliest phase of Internet and computer-mediated communication in
education, researchers have tried to figure out how asynchronous discussion might affect
learning, and how such discussions are best arranged and facilitated (see for instance Henri,
1992). Does participation in online discussions really contribute to learning, and how is such
learning best accounted for? If learning is best supported by mandatory contributions in
discussion forums, should there be small or large groups of students? Teachers as active
moderators or letting students take the responsibility? What kind of discussion tasks and
different kinds of scaffolding (e.g., use of message labels) should be used?
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Researchers use several methods to collect and analyze empirical material to
understand how OEDs support learning and how they are best facilitated. Number of postings
and length of postings may provide knowledge about activity and engagement. Among the
methods used in OED research, there is thematic analysis (transcript analysis based on
grounded and inductive approaches), social network analysis (how relations between
discussants are established and maintained), pre- and post-tests that aim to identify learning
gained, and surveys or interviews of students’ and/or teachers’ perceptions of learning in
OEDs. However, to investigate what actually goes on in the discussions and be able to draw
inferences about the quality of discussants’ participation, learning, and construction of
knowledge, researchers need other methods. Discussion of transcripts is a rich material that
may provide a window into processes of learning and meaning making. Since the interaction
is virtually limited to digital postings, it can be researched and interpreted as pure text without
the risk of missing relevant aspects of non-verbal communication. As described in the
introduction, the most frequently applied research method in the field is content analysis
based on predefined coding schemes. Several reviews address the need for a critical
comparison and evaluation of the vast number of these research tools (Clarà & Mauri, 2010;
De Wever et al., 2006; Weltzer-Ward, 2011; Wise & Paulus, 2016). My project in this thesis,
as stated in the introduction, is to discuss the adequacy of two frameworks for content
analysis of OED.
Findings in the research field
Despite the enthusiasm about how OED can stimulate students’ knowledge
construction and critical thinking, research findings draw a more pessimistic picture. Several
articles (Martono & Salam, 2017; Rourke & Kanuka, 2009; Schindler & Burkholder Jr, 2014)
concluded that high levels of critical thinking are rarely achieved in OEDs. One question to be
raised – that actualizes the discussion of my thesis – is whether such disappointing research
findings are a result of weak results or a consequence of deficient research tools (Rourke &
Anderson, 2004).
Other areas of research on digital tools in education reveal that the great expectations
are hard to substantiate with research. In a meta-study of variables associated with
achievement in higher education, Schneider and Preckel (2017) found that use of technology
was commonly found to have no (or a small) effect on student learning while variables like
social interaction and assessment commonly had a medium to large effect. Låg and Sæle
(2019) faced similar results in their meta-study of students’ learning from flipped classroom
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designs. They expected to find positive effects from flipped classrooms on students’ learning
and satisfaction, but such effects have been hard to document. This illustrates how positive
outcomes related to the great expectation to educational technology are hardly documented by
research.
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3. Methodology
In this thesis, I aim to evaluate critically the adequacy of two theoretical frameworks –
and their coding schemes – used to analyze how OED participation may enhance students’
capacity to think critically, articulate, and evaluate rational arguments. As described in the
introductory chapter, reviewers (De Wever et al., 2006; Weltzer-Ward, 2011) have raised
concerns about validity and remarked that researchers insufficiently build on previous
research and compare research findings. What are suitable research methods and design to
pursue this concern?
In this chapter, I will first present some general research virtues that motivates my
study: generativity (i.e. building on previous research) and validity. I will sketch how these
dimensions of quality motivates the studies I have done. Further, I will discuss how my study
strives towards generativity and validity. Coherence between research questions, methods,
and conclusions is an overall quality of research designs aiding researchers to draw valid
inferences. I will present and discuss how I attempt coherence in research design in this
thesis, which includes a discussion of the methods I have employed.
Next, I dig into the philosophy of science. A common approach considers ontology
and epistemology (metaphysical theories about what reality is and how knowledge is
possible) fundamental. Within this approach, the schism between (post-)positivistic
approaches and constructivism is central. I present a pragmatist approach to the philosophy of
science. Pragmatists reject metaphysical approaches and enable a combination of different
methodologies, which is thereby appropriate for my project discussing frameworks’ adequacy
using arguments based on several approaches.
Finally in this chapter, I discuss ethical considerations I have made through the
process of developing this thesis. I structure the section according to considerations towards
1) the research community, 2) the informants, and 3) society in general.

3.1. The ideal of standing on the shoulders of previous
researchers
The OED field of research is characterized by a myriad of different approaches, and
researchers have put forward several frameworks and coding schemes for analysis of
discussion transcripts. De Wever et al. (2006) addressed a concern for weak theoretical
backing of frameworks and coding schemes used in the research field. My study corroborates
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this concern. Further, De Wever et al. (2006) argued that a lack of solid theoretical basis and
validated coding schemes hamper research to move beyond data gathering. In the following
paragraph, I will introduce the concept of generativity to describe how research should build
on previous research and discuss why this is urgent in this thesis.
Central to scientific activity is to build on previous research, metaphorically to aim to
look further by standing on the shoulders of giants.8 In their seminal paper on PhD education
in educational research, Boote and Beile (2005) claimed that:
To advance our collective understanding, a researcher or scholar needs to understand
what has been done before, the strengths and weaknesses of existing studies, and what
they may mean. A researcher cannot perform significant research without first
understanding the literature in the field. Not understanding the prior research clearly
puts a researcher at a disadvantage (Boote & Beile, 2005, p. 3).
A key concept in their argumentation is generativity,9 defined as the ability to build on
previous research. This implies a call for researchers to locate their work in a theoretical
context; identify what is established knowledge within an area, and what still needs to be
researched; define the scope of a study according to established knowledge; scrutinize the
adequacy of research methods; and, finally, evaluate claims made by previous research.
According to Boote & Beile (2005), educational researchers investigate complex
problems often situated in messy contexts. The concepts used in educational research are
sometimes vague; divergent theories and explanations are offered, and even sometimes used
together. This messy and complex situation make generativity and rigorous literature reviews
overly important in educational research.
Reviewing previous literature is the systematic approach for researchers to climb upon
the shoulders of giants before us, and thus contribute to a better understanding of what we are
studying. Boote and Beile (2005) argue that reviewing literature deserves a more prominent
place in doctoral training in educational research. Further, they emphasize that literature
reviews should be comprehensive, thorough, and exhaustive. According to them, PhDstudents should “thoroughly mine the existing literature” (Boote & Beile, 2005, p. 7).

8

The metaphor is commonly assigned to Isaac Newton, yet its motive has been known since medieval
times.
9
Boote and Beile use the term generativity to designate the ability to build on previous research.
However, the term is commonly used to designate a concern to contribute to the next generation. See
https://www.merriam-webster.com/medical/generativity (January 17, 2020).
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Generativity in my study
One motive for my study is the weak generativity assumed in the research field. With
a myriad of frameworks and coding schemes, and scarce discussion or comparison between
different approaches, it is challenging to summarize how research has led to a better
understanding of how OEDs may improve education. I intend to contribute to generativity in
the research field by discussing and criticizing underlying assumptions. How do I demonstrate
and ensure generativity in my own research?
In the introduction section of this extended abstract, I sketch out the research field and
problems my thesis investigates. I build on previous reviews and overviews to articulate my
aims and research questions and to focus on the latter as both filling a gap identified in the
research field and problematizing assumptions upon which previous research relied. To
establish the research needs for the studies, I explicitly relate my research to previous research
and thus aim to contribute to the collaborative endeavor for better understanding. I base my
introductory description on secondary sources, previous reviews, and commentary studies.
For my purposes, this overview of the research field was more fruitful than exhaustive studies
of primary sources would be.
In Study 3, I present an overview of studies that employ Toulmin’s argument model to
analyze OEDs. According to Grant and Booth (2009), this overview can be characterized as a
critical review. Gough, Thomas, and Oliver (2012) recommend alignment in review studies
according to aim, research question, literature search, and categorization of included studies.
Since my focus was narrow (How is Toulmin’s model used in the research field? Are coding
schemes based on Toulmin’s model adequate as measures for the quality of argumentation?),
I omitted the mapping of research questions and empirical findings in my categorization of
the studies included. Conducting my literature search, I encountered obstacles identifying
relevant studies due to how library databases index educational research. Because of that, I
based parts of the literature search on scanning results from a previous review (Noroozi et al.,
2012) and hand search. Nevertheless, my literature search mapped the research field for my
purpose and provided an overview that nuances claims repeated in previous reviews (WeltzerWard, 2011; Wise & Paulus, 2016). A striking observation I had when reviewing the field is
that several scholars (Andriessen & Baker, 2014; Noroozi et al., 2012; Nussbaum, 2011) have
pointed to weaknesses in using Toulmin’s model for assessing argument quality, yet this is
scarcely taken up in the research field, corroborating the impression of weak generativity
therein.
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Boote and Beile (2005) suggested coverage and rigor as criteria for a successful
review. I do not meet these criteria completely in my thesis, as I build on secondary sources,
such as previous reviews. Nevertheless, in contrast to comprehensiveness, thoroughness and
exhaustiveness, Maxwell (2006) suggested relevance as the key criteria for literature review.
He distinguishes between reviews of research, and reviews for research. According to
Maxwell, a comprehensive inventory of research publications in a defined research field is
neither necessarily interesting nor feasible. What is needed is an overview that locates gaps or
problems. One danger of aiming for comprehensiveness by narrowing scope is a risk of
becoming “a prisoner of the theoretical or methodological perspective that dominates this
literature, and fail[ing] to see alternative ways of conceptualizing or studying the issue or
problem” (Maxwell, 2006, p. 29). The review part of my thesis does not provide exhaustive
overviews of the research field as suggested by Boot and Beile, yet my overviews enable me
to identify and discuss urgent questions from previous research, thereby contributing to
generativity by criticizing specific underlying assumptions.

3.2. Validity
In my thesis, the concept of validity plays a crucial role. The motive for my study is
the concern that frameworks used to analyze the quality of students’ contributions in OEDs
do not adequately measure (thereby enabling inferences about) what they intend to measure.
Validity is a key measure for research quality and describes whether the inferences that
researchers draw are credible and trustworthy. In empirical research, validity concerns the
quality of the inferences that researcher can draw from data (AERA et al., 2014; Kleven,
2008; Kleven & Hjardemaal, 2018; Maxwell, 2013; Messick, 1995; Shadish et al., 2002). In
other words, questions about validity concern how researchers might draw fallible inferences,
and if alternative inferences might be interesting and trustworthy (see for instance Kleven &
Hjardemaal, 2018; Maxwell, 2013, pp. 121-123).
In argumentation theory, Blair and Johnsen (Blair, 2012; Johnson & Blair, 2006) have
suggested relevance, acceptability and sufficiency as criteria to evaluate whether a claim is
well supported and thus tenable. To consider the validity of a claim made by research is to
consider whether it is relevantly, acceptably and sufficiently backed up.
In the following section, I will first sketch conceptions of validity relevant to my
critical evaluation of frameworks used to analyze critical thinking and rational argumentation.
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In the next section about coherence and research designs, I present how I have designed my
research to ensure validity for the inferences I draw.
Shadish et al. (2002) presented an account of validity that has become influential for
quantitative research in psychology and educational studies. It is suitable for the frameworks I
scrutinize, since they are commonly used within quantitative educational research. Kleven
(2008); Kleven and Hjardemaal (2018) have suggested that this conception of validity is
relevant to qualitative research as well: Shadish et al. (2002)’s validity dimensions can
fruitfully be adjusted to discuss quality of research based on several research approaches.
Shadish et al. (2002) claim that the inferences a researcher draws can be evaluated
according to four dimensions of validity:
1. Statistical validity concerns whether co-variation between variables is statistically
significant, or merely random.
2. Internal validity concerns whether and how co-variation between variables can be
inferred to indicate a causal relationship between the variables or rather represent
spurious or accidental co-variation.
3. Construct validity concerns how observable indicators represent the construct they are
intended to represent. This is the particular aspect of validity I focus in my thesis, and I
will return to this below.
4. External validity concerns whether inferences drawn from a study are relevant for other
contexts. In other words, to which extent are findings and inferences generalizable?
These dimensions form the basis for a set of questions that can be raised towards research
claims based on both quantitative and qualitative methodologies (Kleven & Hjardemaal,
2018):
1. Do research findings represent an important relation, or do they merely express a
random coincidence?
2. Do correlations represent a causal (or at least interesting and relevant) relationship?
More broadly, which alternative explanations are possible and trustworthy?
3. Do observations really describe or measure what they claim? Are the observed
indicators and characteristics representative of and relevant for what they are taken to
represent?
4. In which contexts are the findings relevant? Are findings generalizable to other
contexts?
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Maxwell (2013, pp. 124-125) adds two threats to validity in qualitative research. They may
also influence on other research approaches as well:
5. Reactivity: How have informants been influenced by the data collection?
6. Bias: How have the researchers’ bias influenced data collection and analysis?
The relevance of each issue may vary from one research approach to another. For instance,
the question of generalizability (4) may be less relevant for idiographic research aiming at indepth understanding of a single case. Quantitative research typically aims for generalizability
by analyzing data that are claimed to be representative. In qualitative research, the question of
generalizability is sometimes transferred to the reader, who is handed the challenge of
considering whether findings are relevant outside their original context (Kvale & Brinkmann,
2009). Nevertheless, considering which contexts the findings are represent and if there are
any insights that may reach beyond that is instructive for research from several perspectives.
Considering internal validity understood as causal mechanisms (2) has limited relevance for
interpretative research based on constructivist approaches. However, pondering alternative
interpretations and explanations may be worthwhile regardless of research approach.
Construct validity and frameworks for analyzing OED
According to Shadish et al. (2002)’s validity dimensions presented above, the
questions of my thesis concern construct validity. When researching abstract phenomena that
cannot be directly observed, such as rational argumentation and critical thinking, researchers
need to operationalize these constructs into observable indicators. Such indicators may be
more or less representative of – and more or less relevant for – the construct they are intended
to describe (AERA et al., 2014; Kleven, 2008; Messick, 1995). Construct representativeness
and construct relevance are two aspects that, together, comprise construct validity (Figure 5).
Construct representativeness describes whether important features of the construct are
represented by the indicators. When an operationalization fails to identify necessary,
sufficient or at least central features of the construct as indicators, the operationalization is
considered construct under-representative (i.e. it has construct deficiency). If necessary,
sufficient or necessary features are missing among the indicators, there is a risk for false
negatives, that is, to falsely code something as not representing the construct even if does
represent the construct by any reasonable definition. For instance, if use of Latin terms is held
as the sole indicator of critical thinking, then will an argument that questions justification (a
commonly held important feature of critical thinking), yet lacking Latin terms, be coded as
not representing critical thinking.
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Figure 5
Construct validity. Based on (Kleven, 2008)

On the other hand, construct relevance describes whether the indicator (or set of
indicators, i.e. the operationalization) identify relevant, that is, necessary, sufficient, or at least
central features of the construct. Coding based on irrelevant indicator(s) may lead to false
positive results, that is, when something is falsely coded to represent the actual construct.
Irrelevant indicators entail construct contamination. For instance, if use of Latin terms is
(irrelevantly and falsely) taken as indicator of high quality of arguments, then coding based
on this indicator will result in that weak arguments (by any other reasonable definitions of
argument quality) containing Latin terms will be falsely coded as representing high quality.
In the examples above, the use of Latin terms is held to be an indicator (yet irrelevant)
of rational argumentation and critical thinking, while asking for justification is held to
represent a central feature. The crux of developing a coding scheme is to identify indicators
that are both representative for central features of the construct under investigation, and
observable when coding.
In my thesis, I ask whether progress through phases of an inquiry process is an
adequate indicator for Cognitive Presence (i.e. critical thinking) and whether the presence of
Toulmin’s argument components is an adequate indicator of rational argumentation. To
anticipate my conclusion, I find both these indicators to represent weakly the constructs they
are intended to represent. Further, I find these indicators to be not necessarily relevant
indicators of the constructs they are claimed tor represent. Being not necessarily relevant does
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not mean that such features are consequently irrelevant – in many cases, these indicators may
describe worthwhile features. My argument is, however, that these features do not serve as
necessary or sufficient indicators of critical thinking and argument quality, and thus poorly
discriminate between strong and weak arguments.
Different conceptions of construct validity
In my Study 1, I used Shadish et al.’s (2002) conception of construct validity and
Messick (1995) concepts of construct relevance and construct representativeness for my
analysis. I found the concepts of construct relevance and construct representativeness useful
categories to discuss how far the operational definition (progress through phases of an inquiry
process) works to indicate the Cognitive Presence construct and thus critical thinking.
Nevertheless, some research methodologists also use the term construct validity with a
different meaning. Instead of describing, as above, a match between the conceptual/
theoretical definition and its operational definitions, construct validity is used by some
research methodologists to note the extent to which a measure is related to other measures
(constructs) in a way consistent with hypotheses derived from theory (Neuendorf, 2002, p.
117). According to Creswell (2014a, pp. 181-182) construct validity can be determined
through statistical analysis.10 This use of the concept construct validity differs from Shadish et
al. (2002)’s and from my own in the first study.
After my first study about construct validity in the Cognitive Presence construct was
published (Breivik, 2016), Caskurlu (2018) published an article titled “Confirming the subdimensions of teaching, social, and cognitive presences: A construct validity study.” This
article used statistical analysis of the interrelations between Cognitive Presence and other
dimensions of the Community of Inquiry framework to demonstrate construct validity. Yet
there was no discussion about how far the indicators for Cognitive Presence described what
they were intended to do nor was there a discussion of indicators for other constructs present
in the Community of Inquiry model.
Due to the various meanings associated with the term, I decided not to use construct
validity in the subsequent studies for this thesis. I did this to avoid going into discussions
about several conceptions of validity, and to thus focus on my main concern: Does the
Cognitive Presence construct from the Community of Inquiry framework and frameworks

“Through statistical analysis you can: 1) see if scores to items are related in a way that is expected,
2) test a theory and see if the scores, as expected support the theory […This ] relates to the traditional
notion of construct validity” (Creswell, 2014a, pp. 181-182).
10
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building on Toulmin’s model analyze critical thinking and rational argumentation as they
were intended? I decided to use the less precise terms of adequate/ adequacy rather than the
more precise yet polysemantic term of construct validity when revising my research
questions. By asking about adequacy, I attempt to question the suitability (relevance and
representativeness) of the indicators from the Community of Inquiry’s construct Cognitive
Presence and the categories from Toulmin’s model for analyzing critical thinking and rational
argumentation.

3.3. Research design and coherence
According to Creswell (2014a, p. 17) and most research methodologists, the basic
stages in a research process are:
1. Posing a research question.
2. Collecting and analyzing data.
3. Drawing inferences and discussing conclusions.

Figure 6
Coherence in research design.

Validity concerns the quality of the inferences drawn by research. Focusing on
coherence between research questions, methods for collecting and analyzing data, and
inferences (Figure 6) is one approach to ensure validity. If there is incoherence between the
claims made, the ways these claims are backed, there is a risk that the claims have backing
that is irrelevant, unacceptable or insufficient (Blair, 2012; Johnson & Blair, 2006). Examples
of such a lack of coherence may be attempts to answer conceptual questions using empirical
methods, or vice versa (e.g., answering the empirical question “How to best enhance
learning?” by conceptually analyzing enhancement strategies).
In the coherence model, the aim and research question are pivotal. In an ideal research
process, the aim shapes the literature review, which forms the basis for research questions,
methods of data collection and analysis, and thus enables findings – providing a basis for
conclusions that can be drawn. However, the aim and research question may stem from either
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queries in a research field, challenges in a practical enterprise, or both. As described in the
introduction chapter, the research questions in this thesis, even if theoretical, emerged out of a
practical situation: I was to conduct analysis of empirical material from online discussions.
For that purpose, I needed an appropriate framework for my analysis. Reviewing the research
literature, I recognized an already identified gap in the research field – the need to scrutinize
acknowledged research instruments. Further, I suspected that these research instruments, even
if well-established and acknowledged in the field, relied on erroneous assumptions.
The coherence model can hardly be claimed to be descriptive; the research questions
are commonly written or adjusted late in the process, especially in qualitative research.
Maxwell (2013) explicitly warns against adhering too strictly to a research project’s initial
questions and design or following plans too rigorously. This may lead to a certain blindness
towards knowledge and ideas generated during the process and increases the risk of asking the
wrong questions. Thus, the coherence model does not imply that the phases of the research
process should be performed in a timely order, yet coherence between the research aims and
the research question(s), methods, findings, and conclusions parallels the coherence between a
conclusion and the premises that support it. In some research paradigms, like grounded theory
and some inductive strategies, an unbiased approach to empirical reality is the research ideal,
although there needs to be coherence between conclusions and what serves as their backing.
Pointing to the value of coherence – as is the message in Figure 6 – may sound trivial.
Nevertheless, think of the idiom about how problems appear to you when your only apparent
tool is a hammer. Similarly, think of the joke about the man searching for his lost keys in the
light under the streetlamp – because that’s the most convenient place to search – not the place
where he lost his keys. These parables (both inspired by Maxwell, 2013) remind us how
researchers may prefer handy research methods out of convenience or habit, not alignment to
research aims and questions.11 Sometimes the temptations arise among researchers to draw
conclusions that transcend what they have empirical backing for (among other kinds).
According to some research methodologists, (Krumsvik, 2016; Maxwell, 2013)
scientific theories can be divided into variance theories and process theories. Variance
theories explain relations between dependent and independent variables, aiming to identify
causes and effects. Typically, research questions focus on co-variation, causality, or
quantification: “What is the relation between x and y?” or “Does x lead to y?” or “To what

11

The relatively sparse use of observational studies in educational research may result from this
tendency to use the most convenient research methods (Wells, Kolek, Williams, & Saunders, 2015)
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extent is x representative for y?” Consequently, quantitative methods are most appropriate.
Process theories, on the other hand, focus on understanding contexts, meanings, motives, and
experiences: “What does x mean (for y)?” or “Why does x want y?” or “How does x
experience y?” As such, qualitative approaches are appropriate for data collection and
analysis. Ensuring coherence between type of question, theoretical underpinning (process vs.
variance theory), and methods (qualitative vs. quantitative) is vital. These elements are
commonly related to specific philosophy of science positions, which I will return to in a later
section. Before that, I will comment upon the kinds of questions I raise in this thesis, and
which methods are suitable to ensure coherence between the questions I raise and how I
intend to answer them.
Coherence in my study
The aim of this thesis is to discuss the adequacy of two theoretical frameworks and
their coding schemes to understand how participation in OED enhances students’ capacity to
think critically and articulate and evaluate rational arguments. To discuss this, I raise the
following questions:
1. How is critical thinking analyzed in the Community of Inquiry framework and how
adequate is this operationalization?
2. How do frameworks building on Toulmin’s argument model analyze quality of
argumentation, and how adequate is this way of operationalizing rational argumentation?
What kinds of research design and methods are appropriate to answer such questions? The
questions I raise are neither variance questions (about relations between measured variables)
nor process questions (about actors’ experience or motives, or specific contexts). Rather, they
inquire about the relevance and representativeness of certain indicators to given constructs.
This call for a conceptual and philosophical analysis.
Philosophy of education
Philosophy of education is not one unified enterprise. Frankena (1968) established a
distinction between analytic and normative philosophies of education:
The philosophy of education […] may be either analytical or normative. It is normative
insofar it is concerned to propose ends or values for education to promote, principles for
it to follow, excellences for it to foster, methods, contents, programs, etc., for it to adopt
or employ, in general or in specific situations. It is analytical as it is concerned merely
to analyze, clarify, or elucidate, or to criticize and evaluate our thinking about education
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– the concepts or terms we employ, the arguments we use, the assumptions we make,
the slogans we proclaim, the theories we formulate” (Frankena, 1965, p. 8).
The motive for analytic philosophy of education is thus to identify and clarify confused or
unclear notions or hidden assumptions. On the other hand, normative pedagogical philosophy
aims to propose values and ideals for educational practice. From an analytical perspective,
philosophy can be understood as discipline without its own domain, yet it is an intellectual
activity that identifies (more or less hidden) assumptions within other disciplines and analyzes
and clarifies concepts. Understood this way, philosophy is not queen of all sciences but rather
dependent on symbiosis with other disciplines. Empirical researchers may stumble upon
problems defining the concepts they use. What is justice in education? What is (how to define
or operationalize) critical thinking? Even more seriously, researchers may face problems
identifying and delineating their object of study or scientific discipline: What is pedagogy,
and should it be defined by the object of study or its methods? What is learning? When
empirical educational researchers face questions concerning object identification, this calls for
a philosophical approach. Such questions cannot be answered by empirical analysis alone
since important questions concern what qualifies as empirical data. Facing questions that
cannot be solved by established empirical approaches, philosophical reflection and conceptual
analysis might be fertile. One possible criterion of success for philosophical approaches
applied to the concepts from empirical research is that this approach provides arguments or
clarifications that are found relevant within the discipline where the questions occurred.
The puzzlement on how to best analyze OEDs and concerns about the approaches used
in the research field calls for conceptual and philosophical analysis of key concepts. Thus, my
motive in this thesis is primarily analytical, to clarify and evaluate, rather than promoting a
certain approach to education. This influenced my choice of research methods. Despite my
analytical motive, I will return to implications of how to enhance competencies in critical
thinking and rational argumentation in the final chapter.

3.4. Methodological toolbox
Research methods describe the procedures that ensure the search for knowledge is
rigorous, thus supporting the validity of the inferences drawn. How have I pursued the
research questions in this thesis? In the following section, I will present some strategies and
tools I employed in my analysis and discussions: identifying arguments and condensing key
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ideas, tracing philosophical ideas, and testing coding schemes on empirical material and
thought experiments.
Identifying and scrutinizing arguments
One important mode of philosophical work is to analyze arguments. Presenting clear
claims (or conclusions) and their backings (premises for conclusions) make arguments
transparent. Transparency enables inquirers to scrutinize concepts, assumptions and backings,
thus making it possible to assess whether the backings are acceptable, relevant, and sufficient
(Johnson & Blair, 2006). Dewey expressed an analogous idea, quoted previously in this thesis
(section 2) ) when he said reflective thinking is “active, persistent and careful consideration of
any belief or supposed form of knowledge in the light of the grounds that support it and the
further conclusions toward which it tends” (Dewey, 1997).
Dewey’s words focus on both supporting grounds and further implications. When I
discuss how the frameworks I evaluate operationalize critical thinking, I consider both the
professed reasons and possible implications of analyzing OEDs by use of the actual
framework. In addition to arguments and lines of reasoning themselves, the terms we use also
need to be scrutinized to enhance transparency, which is a motive in this thesis. Key terms
like critical thinking and construct validity are commonly used in an ambiguous way. Terms
like ICT and digital tools (see also chapter 2) are used with different meanings, sometimes
vague. In the Norwegian context, Næss (1975, 2005)’s classical book on argumentation for
the introductory university course in philosophy highlighted the benefits of analyzing
concepts and assessing arguments. I aim to display ambiguities in the use of terms and
explain how I employ terms accordingly.
Condensation and straightforward formulation of key ideas
Analyzing a concept or considering a claim requires a definition of the concept or
formulation of the claim that is condensed, transparent and unambiguous. Such condensed tothe-point formulations need to be un-controversial and accepted by the proponents to be
viable for further analysis and discussion. (Næss, 1975, 2005). Condensing and summarizing
key ideas that is inconsistent with the views of those who held them risks falling into the
fallacy of strawman argumentation.
When Garrison et al. (1999); Garrison (2011); Garrison et al. (2001) and other
proponents of the Community of Inquiry framework present the Cognitive Presence construct
and related indicators, they refer to the so-called Practical Inquiry model presented in chapter
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1. They claim that the model integrates elements of individual reflection, collective discourse
action /practice and perception of ideas. The model is rather complex and it does not illustrate
Dewey (1933/1986) thinking in a straightforward manner. Proponents have broken down this
model into categories (triggering event, exploration, integration, resolution) with associated
indicators. In Study 1, I summarized this to the claim that the indicator of Cognitive Presence
and thus critical thinking is progress through phases of an inquiry progress.
Is progress through phases of an inquiry process a precise and uncontroversial
condensation of the Cognitive Presence construct, as I have claimed? My point is backed by a
quote from Shea (2010, p. 15): “Deep and meaningful learning does not occur until students
move to integration and resolution stages” (p. 15). Garrison, one of the founders of the
Community of Inquiry model (Garrison 2017) has commented on my study 1 (Breivik 2016).
He did not reject that progress through phases is an observable indicator of Cognitive
Presence. (Nevertheless, he rejected my claim that the Cognitive Presence construct is
intended to represent critical thinking. I will comment on this later in chapter 5.)
Most researchers who use Toulmin’s model for analysis of argumentation in OED
maintain that they analyzed argumentation based on Toulmin’s analysis of argumentation.
Since Toulmin is widely acknowledged, this seems convincing. However, those who perform
analysis based on this model do not use the condensed formulation “presence of argument
components is an indicator for quality of argumentation”. Coding schemes that code for
appearance of argument components and sum up an overall score may be reasonably
interpreted this way. This is in line with Nussbaum (2011) who sums up this approach as
“counting argument components” (p. 100). As I discuss in Study 3 (Breivik, 2020b), counting
the presence of argument components is a problematic measure for argument quality.
Tracing ideas back to their origins
When educational researchers work on topics like critical thinking, rationality, and
argumentation, the philosophical tradition is a nearby discipline for inspiration. Both the
Community of Inquiry framework and frameworks based on Toulmin’s argument model
borrow authority by referring to modern classics from the discipline of philosophy. Are the
uses of these canonical ideas compliant with the originators’ motives?
Dewey’s (1933/1986) thoughts on education and learning, especially in the book How
We Think serve as a platform for Garrison and colleagues’ Community of Inquiry framework
and the Cognitive Presence construct. May a recall of Dewey’s project shed light on the
soundness of the framework? In Study 1, I demonstrated how Dewey’ ideas about thinking
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phases reflects his ideas on inquiry as embedded in social and practical contexts. According to
Dewey, progressing through such phases does not serve as an indicator for successful
thinking.
Toulmin’s argument model and his work on argumentation have received wide
application, including contexts outside Toulmin’s original aims (see for instance Bostrom,
2003; Hegelund & Kock, 1999, see also Toulmin's own remarks in the introduction to
Tolulmin, 1958/2003). In Study 3, I demonstrate that Toulmin’s intention when suggesting
his model was far from counting presence of argument components as indicator for argument
quality.
Alignment with the originators’ intentions is not necessarily a prerequisite for sound
use of ideas. For instance, Toulmin’s model is useful in communication studies, far from his
original motive. The research field of EdTech is diverse, but comprehension of philosophical
theories may sometimes seem dubious. When models from philosophy are validated by
appeals to their status in their mother discipline, it may be relevant to trace the origins of such
models. In Study 1 and 3, I sketch Dewey’s and Toulmin’s ideas as a background to how their
ideas are used in research on OEDs. Tracing the origin of key ideas – like Dewey’s inquiry
processes and Toulmin’s argument model – does not provide conclusive arguments about the
adequacy of certain approaches to operationalize critical thinking and rational argumentation.
However, knowing the background of such ideas adds nuance to understanding how their
prestige in the discipline of philosophy validates their use in OED research.
Testing coding schemes on examples
One approach to test how a framework and coding scheme serves as a means to
analyze discussion transcripts is to apply it on empirical or fictive examples. Clark et al.
(2007)’ used this strategy when reviewing several frameworks suggested for analyses of
argumentation in online discussions. They coded a short excerpt, demonstrating how different
frameworks have different affordances.
In Study 2, my strategy is to test a coding procedure on empirical material using
categories from Toulmin’s model. The aim is twofold: 1) to explore what goes on in the
discussions using these categories, and 2) to discuss how such categories work for such
analysis. The result showed that use of Toulmin’s categories enable analysis congruent to
students’ and teachers’ own evaluations of argumentation in the discussions, but with greater
subtlety. I will present my procedures for the empirical analysis in the next section. In Study
3, I use the same method on small excerpts (derived from Internet pages about flat Earth
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theory). Here, I use examples to demonstrate how coding based on Toulmin’s categories may
lead one astray. I comment on this in the subsequent section on thought experiments and
counterexamples.
Empirical analysis in Study 2
In Study 2, I employ empirical analysis in addition to the predominantly
argumentative and conceptual analysis in the rest of the thesis. I will here briefly describe the
selection of data. The steps of the analysis are described in the study.
The aim of the study is twofold: 1) to explore what goes on in OEDs, analyzed using
categories from Toulmin’s model; and 2) to discuss how these categories work for such
analysis. To do this, I needed a suitable data material. At the time, the Faculty for Humanities,
Social Sciences and Education at UiT – The Arctic University of Norway promoted flexible
introductory courses, which included OED as a learning activity. As an educational consultant
(part of the teaching obligation included in my PhD scholarship), I had access to discussion
boards from courses in several subjects. OEDs from the introductory philosophy course were
suitable for my purposes: knowledge of argumentation is integral to the subject of philosophy,
and competency in argumentation was an explicit learning objective for the course. In
addition, discussions from this course were rich and lively. The teachers emphasized OEDs in
the course design and developed teaching strategies to enhance activity in the discussion
boards.
The selection of the data material was based on principles of purposeful sampling
(Creswell, 2014a, pp. 228-231), to explore how students presented arguments in goodfunctioning OEDs. My aim was not to gain generalizable knowledge about argumentation
patterns in OEDs, but to explore possibilities related to OEDs as a learning activity.
Furthermore, I sought to discuss how Toulmin’s categories served as analytical tools. For this,
I needed suitable material from lively and rich discussions. After I chose to use this material, I
reported the data collection to the Norwegian Data Protection Services (NSD) and acquired
students’ consent to use their already completed writings for my research.
Thought experiments and counterexamples as argumentative strategy
Thought experiments are a way of exploring possible consequences of principles or a
set of categories by imagining how they will behave in a real world application (Maxwell,
2013, pp. 68-72). A counterexample is a kind of thought experiment common in philosophy.
Among the most famous is Gettier (1963)’s, used to prove that the famous and acknowledged
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definition of truth as “justified, true belief” is insufficient. Gettier examples set up fictitious
situation where a person believes to possess justified, true knowledge. In such examples, it is
obvious that even if all the three requirements in the definition are fulfilled (i.e. beliefs prove
to be both true and justified), they still cannot count as knowledge in any reasonable sense of
the term.12 The imagined examples demonstrate that the definition is insufficient. The mode
of counterexamples checks whether a definition enables false positives or false negatives.
In Study 3 (Breivik, 2020b), I test Toulmin-based coding schemes on examples
derived from webpages about flat Earth theory with the intent to demonstrate that while the
coding schemes may seem sound, they can produce unsound analysis. Even if indicators of
hjgh-quality argumentation according to the coding schemes are present in an example, the
example can hardly be held to be a high-quality argument. Ergo – the indicators are dubious.
Rather than characterizing this demonstration of coding based on Toulmin’s categories testing
on (quasi-)empirical examples (see above), I characterize it as a thought experiment and a
counterexample due to the selection of examples. I selected the examples by expediency to
demonstrate a certain point, not to perform a candid analysis of empirical excerpts.
Nevertheless, my demonstration shows how coding may led astray.
Summing up
The ways scholars approach conceptual and argumentative analysis are sometimes
based on tacit knowledge. In the previous sections, I have explicitly described how I have
approached my research questions by identifying arguments and condensing key ideas,
tracing philosophical ideas, and testing coding schemes on empirical material as well as
thought experiments. I have done this to make my arguments more transparent for review and
discussion. Further, the approach I suggest, combining and explicating these approaches may
add to the development of methodology for conceptual research.

12

Imagine you are looking into the woods. You see something moving which you take to be an
animal, and you infer that there is an animal in the forest. What you saw was just the wind moving
some leaves. In fact, there is an animal, which you did not see in the forest. Do you have knowledge
that there is an animal in the forest? Your belief is true (in fact, there is an animal there) and justified
(you inferred it from your senses). However, it is merely luck that your inference is true since you
inferred it falsely from poor evidence.
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3.5. Philosophy of social science
I previously described coherence in research design as an alignment between research
questions, methods, and material to answer the questions; and the findings and conclusions
researchers can draw. In research design, coherence may also concern philosophy of science
assumptions, methodology, questions asked, theoretical underpinnings, as well as findings
and conclusions. Philosophy of science assumptions influence the practice of research, even
when implicit and hidden (see for instance Creswell, 2014b).
What assumptions about philosophy of science do I pursue in this thesis, and how do
such assumptions influence my research? Before I open these questions, I will draw in broad
strokes how philosophy of science textbooks for educational research commonly introduce
the topic (Crotty, 1998; Krumsvik, 2016; Twining, Heller, Nussbaum, & Tsai, 2017).
Assumptions from the philosophy of science may deal with ontology – questions about the
nature of reality; epistemology – questions about how knowledge about reality is possible;
and methodology – relations between epistemology and procedures to gain backing for
knowledge claims. Philosophy of science is commonly considered fundamental in the way
that research methods are based on methodology, which is based on a theoretical perspective;
which is based on epistemology; which finally is based on ontology. According to this view, a
profound conception of the nature of reality’s existence is necessary as a foundational base for
research. I will comment on this idea of foundationalism below, after presenting very broadly
two typical conceptions of classical approaches to philosophy of science (see Table 1): (post-)
positivism13 and constructivism. Both take ontology as a starting point. What kind of
knowledge research can aim for, and how such knowledge is possible, is a necessarily a result
of one’s vision of reality.

13

The logical positivists aimed to find a demarcation criterion that could distinguish between real
science and pseudo-science. They claimed it was verification; namely, a scientific hypothesis should
be able to be proven true by empirical evidence. Further, they claimed that observation and data
collection should aim to be objective and theory-free. Popper and others have problematized these
ideals, noting that some theories have a tendency to self-validate and that the potential for falsification
is a better criterion. Further observation and data collection without any direction is a naïve and
meaningless idea. Despite the differences between positivists and post-positivists, both hold the idea
that science entails objective descriptions and causal explanations of an external and independent
reality.
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(Post-)positivism
(Post-)positivist ontology claims that that the world exists as material reality
independently from us humans as observers. The related epistemology holds that knowledge
is true descriptions – like mental pictures or verbal descriptions – that correspond with an
Table 1
Philosophy of science-positions. Based on Crotty (1998), (Krumsvik, 2016), and Twining et
al. (2017).
(Post-)positivism

Constructivism

Ontology

One objective reality exists
independently from human
observers. Reality is
characterized by cause and
effect relations.

Multiple realities exist.
Meaning is essentially a part
of reality, and relative to
humans.

Epistemology

Knowledge is true
descriptions of a humanindependent reality.

Interpretation of meaning
demands pre-understanding
and is thus relative to the
knower.

Methodology
Based on ontological
and epistemological
foundations)

Quantitative methods are
preferred since these are the
least influenced by the
researchers’ bias.

Qualitative methods are best
suited to grasp meaning and
actors perceptions.

Sharp distinction between
context of discovery and
context of justification. Only
context of justification is
scientifically relevant.
Types of questions

Inductive approaches enable
interpretations based on the
actual case, not pre-established
theories.

Variance questions:

Process questions:

- quantitative relations
between independent
variables and dependent
variables.

- qualitative accounts of
actors’ perceptions and
motives within an authentic
context.

Types of explanation

Causal explanations.

Interpretations.

Scientific ideals

Value-free and objective
descriptions of causal
relations to predict future
events.

Thick descriptions:
Understanding actors’
perceptions and motives
within an authentic context.

objectively existing reality. The aim of research is to establish objective descriptions of this
external reality, preferably descriptions that enable causal explanations and, in turn, precise
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prognosis of future events. The preferred methodology is quantitative, as this is considered to
be least influenced by the observers’ subjective perceptions. A common research strategy is
testing of hypothesis, and the distinction between contexts of discovery (creation of a
hypothesis) and contexts of justification (testing the hypothesis) is vital. Only the context of
justification is relevant for the truth of scientific knowledge. Reductivism, to treat all objects,
including humans, as things, and all scientific knowledge as testable generalizations is one
variation of this idea. This view implies that social sciences should be conducted in the same
way as natural sciences.
The (post-)positivist view implies some troublesome philosophical questions: How is
it possible to account for correspondence between essential different entities, i.e. the external
world vs. a subject’s inner picture of this world? The only way a knowledge-seeking subject
can check if her inner picture based on sense perceptions corresponds with reality is to
compare it with another sense perception-based inner picture of reality. According to critics,
the knowledge humans rely on when understanding our surroundings is more than
observations of physical entities. Interpretation of meaning is crucial part of human
knowledge which can hardly be accounted for in a positivist approach. Further, maintaining
that knowledge consist of inner pictures of reality that correspond with the external, mindindependent reality, within a subject observing her surroundings disengaged and objectively,
dismisses that humans are engaged actors, not passive contemplators of their surroundings.
Constructivism
Constructivists, on the other hand, insist that (at least parts of) our world is laden with
meaning. The objects that surround us are not merely physical entities like sheets of paper or
pieces of metal, they are coins and bills, or jewelry and letters soaked with historical, cultural,
and social meaning. Reducing meaning to observable entities, as positivist science suggests,
diminishes the option to grasp anything interesting about social phenomena. Meaning cannot
be neutrally observed but must be interpreted and understood. This presupposes that
understanding is enabled by previous understanding – thus abandoning any objective or
neutral approach – and demonstrates how the world around us is not a primarily a world of
physical entities but a world of meaning. Since meaning shapes the world and how we
perceive it, understanding actors’ meanings is more fundamental than explaining causality.
The methodology of researching actors’ worlds – laden with meaning – is better done by
interpreting meaning than objective observation.
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For constructivists, it is problematic to hold knowledge as representations of a reality
independent from humans. If all (or most of) what is worth researching is soaked with
meaning, and meaning demands interpretation (which again is enabled by individual prejudice
and historical/contextual horizons), then there is no option to gain objectively true knowledge.
Literally, there is no mind-independent reality worth investigating. Further, the methods
employed (small-scale interpretation or in-depth studies) have poor options for generalizable
knowledge. Some critics claim that this leads to anti-realism (denying that an objective, mindindependent reality exists) and thus relativism (abandoning the possibility of objective
knowledge, claiming that all knowledge is relative to personal prejudices).
Combinations of these two approaches are suggested. Typical is the division of natural
sciences on the one side (building on some variant of positivism) and the humanities on the
other side (building on a constructivist approach). Some scholars aim to include both
approaches by holding two different ontologies, claiming that the (post-)positivistic view suits
natural phenomena (object ontology), while phenomena laden with meaning (subject
ontology) are best researched by interpretative methods (Krumsvik, 2016, pp. 100-101
refering to Searle, 2015). One challenge for such an approach is that phenomena that are
obviously based on subjective meaning (e.g. individual political preferences) and thus
“ontologically subjective” (Searle’s terminology) are on an aggregated level (e.g. electoral
behavior) fruitfully studied by methods associated with objectivist ontology. It remains to be
explained how a phenomenon changes ontologically from the individual level to aggregated
levels. In line with this, critical realists like Bhaskar (2008) claim that to avoid the relativism
of constructivism, the discipline of ontology is essential as a foundation for the methodology
of social sciences. Bhaskar claims that natural and social sciences share some features, yet
different research disciplines study objects of different ontological status.
The scheme presented in Table 1 above is useful to broadly describe traditions in
social sciences and educational research. The two traditions hold contradictory, possibly
incompatible claims on key issues. Despite this, the two traditions can be lumped together in
what Morgan (2007) labelled as the “metaphysical paradigm.” Central is the view that
methodology is reliant on epistemology and epistemology is reliant on ontology. Ontology is
thus held as fundamental.
Where in this landscape of philosophy of science have I situated my thesis, and how
do I navigate it? I have previously described my research questions as conceptual or
philosophical questions rather than variance or process questions. In the introduction, I stated
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my aim to participate in a methodological debate. The research field I comment upon –
content analysis of OED – makes extensive use of quantitative approaches and statistical
analysis of a phenomenon that concerns individuals’ perceptions on a basic level – how they
think and present arguments. The approach I employ when analyzing empirical material in
Study 2 is qualitative rather than quantitative. The backings I use to support my conclusions
are built on conceptual analysis rather than quantitative empirical data.
So, what are the underlying philosophical ideas about reality, knowledge, backing for
knowledge claims, and the value of research I pursue in this thesis? Philosophical pragmatism
represents an alternative approach that rejects ontology as the ultimate foundation of
knowledge.
Pragmatism
Pragmatism is a philosophical approach initiated by Peirce, James, and Dewey, and
later developed by Rorty (1980), Putnam (1990), and Sellars (1997), among others. The term
pragmatism prompts a philosophical reflection on the roles knowledge, inquiry, and research
play in humans’ encounters with our surroundings, rather than a practical approach that favors
what is opportune. The pragmatist approach is commonly associated with mixed methods
methodology (Morgan, 2007).
Dewey (1920), one of the classical pragmatists, inspired by Darwin’s revolution in
biology, suggested seeing humans’ capacity for knowledge and thinking as an adaption to our
environments, rather than a divine capacity to contemplate the universe’s harmony.
Pragmatists dismiss the question about what reality ultimately is as an essential foundation of
knowledge and research. Rather than regarding research as a search for true descriptions of a
mind-independent reality, pragmatists focus on inquiry as a search for knowledge about how
to cope with obstacles in our surroundings. Knowledge is thus not seen as true and objective
representations of an external reality by an agent that disinterestedly observes the world but as
instruments and strategies to handle occurring challenges.
Instead of searching for an ultimate foundation for our knowledge, pragmatists focus
on how we go along when we search for knowledge that is helpful to us. Typically, inquiries
are searches for solutions to the challenges we face. There is a continuity from everyday
problem solving towards research. Inquiries of theoretical or philosophical knowledge also
represent quests for knowledge located within certain specific contexts. Scientific research is
not that different from everyday quests for knowledge; it just entails far more advanced and
systematic procedures.
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Typically, inquiry and research take place in companionship with other inquirers – in
communities of inquiry. Even when someone conduct research alone, the results of the
inquiry are approved or contested within a community of fellow inquirers. Rather than seeing
inquiry as a search for sentences that are true in the sense that they correctly depict reality, the
goal of inquiry is to take us from doubt to stable belief. Since the conundrum about how to
account for what truth ultimately is unsolved, pragmatists hold that the result of inquiry is
warranted assertability. A correct representation of truth is impossible to account for, yet it is
redundant. The goal of our inquiry processes are perceptions that help us cope with our
projects, and assertions we can hold as warranted. One of the functions of communities of
inquiry is to challenge and scrutinize our perceptions to erase or improve incorrect
perceptions, while other perceptions are corroborated.
I present pragmatist philosophy of science as a backdrop for this thesis, as an
alternative to the well-established positions from the traditional dichotomies of (post-)
positivism and constructivism and quantitative and qualitative methodologies (Morgan,
2014). Pragmatist philosophy of science dismisses the problematic metaphysical discussions
about the nature of reality. Rather than ontological mutually incompatible approaches,
pragmatism acknowledges arguments from several paradigms (Pearce, 2015). Knowledge
based on quantitative methodology may be valued as useful, not because it depicts reality in a
more truthful or precise way or has unique access to reality but because it can answer some
specific categories of questions and provide knowledge that is more generalizable.
Additionally, knowledge based on qualitative methodology may prove useful, for instance, by
interpreting meaning and exploring subjects’ perceptions. Successful inquiry results in
warranted assertions useful when coping with a certain problem. “Problem” should here be
understood in the broadest possible sense of the term, and “warranted” is to have endured
further scrutiny in a community of inquirers. Further, the pragmatic approach to methodology
and philosophy of science seems to coincide better with how scientists actually conduct
research. Scrutiny by fellow researchers is the ideal for academic debate and is
institutionalized in publication processes as peer review. Reviewers rarely anticipate that
researchers apply methodology because they have a certain access to the reality; rather, they
consider how well warranted the assertions are.
If I positioned my research in this thesis within a philosophy of science approach
based strictly on one or another ontological and epistemological paradigm, claiming a certain
perspective to be impermeable, then paradigm-transcending approaches like those I apply in
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my thesis would be problematic. This thesis adheres to a pragmatist mixed-method approach
by scrutinizing models and operationalizations from multiple theoretical frameworks
(Morgan, 2007).The work in my thesis represents a form of theory triangulation by applying
arguments from several perspectives.
Distinctions between philosophy of science positions have been reflected in the
research field I discuss. For instance, Annand (2019) criticizes the Community of Inquiry
framework for being based on a social constructivist paradigm, yet Community of Inquiry
researchers employ methods from an objectivist-rational paradigm (similar to what I have
termed post-positivism). According to Annand, the Community of Inquiry framework leads to
logical (or rather metaphysical) contradictions. According to the pragmatist approach I have
presented here (that resonates with the Community of Inquiry framework due to a common
affinity for Dewey’s thinking), Annand’s objection has less relevance.

3.6. Ethics
Guidebooks in educational research and social science commonly focus on ethical
obligations towards people researched: informants or participants (see for instance Silverman,
2011). However, other topics may well demand ethical considerations. Several groups may be
affected by a research project, not only informants or persons directly involved in the research
or mentioned in the reporting of research. Research may afflict the research community, and
society in general. In the American Psychological Association’s (2010) publication manual,
ethical considerations relevant to research publication are discussed under the following
headlines: ensuring accuracy of scientific knowledge, protecting rights and welfare of
research participants, and protecting intellectual property rights. I have structured my
discussion based on affected groups (Tangen, 2014) and according to APA headlines. In the
following, I will discuss ethical considerations according to various affected groups, starting
with obligations towards the research community (Merton, 1942), then focusing on respect
for informants, and finally commenting on possible ethical issues affecting society in general.
Ethical considerations concerning the research community
As researchers, we have obligations towards the ethos of research as a systematic and
collaborative quest for better understanding, and towards our fellows in the research
community. In this chapter, I already have discussed approaches to ensure the quality of my
research: building on previous research, coherence in design, and issues concerning validity.
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This has ethical implications in the way that failing to address these ideals may imply failing
to fulfill research’s potential to contribute to better understanding. Scholarly virtues describe
ideal conduct towards colleagues and research community as much they aspire to the ideals of
research as an enterprise for better understanding by means of systematic collaborative
searches for knowledge. The latter aim is present in ideas open for criticism, scrutiny, and retesting.
Merton (1942) suggested the acronym CUDOS as a code for the virtues of research.
The acronym represents Communism – that knowledge should be free and available for all;
Universalism – that “truth-claims […] are subjected to preestablished impersonal criteria”
(Merton, 1942, p. 118); Disinterestedness – that the motive for researchers is to test, not to
prove, their knowledge claims; and Organized Skepticism – that researchers scrutinize their
own, fellow researchers’, and societal knowledge. In the next paragraphs, I will comment
briefly on two of these virtues: communism and organized skepticism.
Communism and considerations concerning where to publish
Communism (in Merton’s use of the term) concerns publication practices, which may
have ethical implications. Traditionally, researchers have published their articles in academic
journals or in books edited by academic publishers. These have been available in print for
readers who buy books or subscribe to journals (commonly handled by university libraries).
The publication cost includes printing and physical distribution. Online publication has
lowered those expenses. A major concern is that subscriptions are expensive, limiting access
for researchers outside well-funded institutions (e.g., those in developing countries). At the
same time, academic publishers receive immense revenues. Open Access started as an
idealistic movement aiming to make research publications freely available by make most of
the affordances of online publishing. Recently, adherence to Open Access has been official
policy in Norway and the EU. I submitted Study 1 and 2 to no-cost Open Access journals
(known as Gold Open Access). Study 3 has been submitted to the journal Computers &
Education. Due to an agreement between Norwegian universities and the publisher Elsevier,
the universities’ subscription fees also serve as a prepayment of fees for Open Access
publication (known as Hybrid Open Access).
Academic misconduct or academic dishonesty is to seek unfair academic advantage
for oneself or others. This includes plagiarism – using others’ work and failing to
acknowledge them as well as fraud – using fictitious or manipulated data. Academic
misconduct may also include not acknowledging the work of co-authors or honorary co53

authorship (acknowledging someone as co-author for insignificant contributions). A special
variant of misconduct towards the research community is to boost publication history by cooperating with predatory publishers and not using peer-review or other established standards
for academic publishing. After the publication of Study 1, I regularly receive e-mail
invitations to re-publish the text by predatory publishers like Lambert Academic Publishing
aka VDM Verlag Dr Müller aka OmniScriptum. Of course, I ignored such invitations. The
studies in this thesis are submitted to acknowledged academic journals.
Organized skepticism
Organized skepticism concerns how researchers relate to previous research. The
rationale for organized skepticism is not parricide; the rationale is rather to test theories in
order to identify those that are corroborated and those that need to be improved. My aim in
the thesis is to critically discuss how previous researchers operationalized key concepts in
their work. The conclusions I tend towards are that both the Community of Inquiry
framework’s construct of Cognitive Presence and frameworks based on Toulmin’s model fail
as operationalizations of the quality of critical thinking and rational argumentation.
Employing these models without exposing them for organized skepticism would be to forsake
this virtue of research.
Ethical considerations concerning informants
In Study 2, I analyzed students’ contributions in OEDs, collected from an introductory
course in philosophy at UiT. The discussions were mandatory learning activities and took
place in a closed learning management system accessed by students and teachers. In addition
to doing research, I worked as an educational counselor and faculty developer. In this role,
OEDs were accessible when teachers asked for advice on how to scaffold them. Such data is
easily accessible for storage and analyses for educational or administrative purposes. On the
other hand, access for such data for research purposes is highly regulated.
As a researcher, I received access to students’ contributions in OEDs after the
completion of the course. In addition, teachers in the course were interviewed to provide a
richer picture of the context. Both students and teachers received information and were asked
for consent to use their material for research. NSD (Norwegian Data Protection Services)
were notified (see appendix) of the research project since it included collection and storage of
both directly identifiable personal data (names) and indirectly identifiable personal data.
Immediately after data collection, I deleted names and replaced them with fictitious aliases.
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Contributions from students who did not give consent to participate were removed. The
material contains no information on sensitive personal data. NSD lists “religious or
philosophical beliefs” among special categories of personal data. In this case, the students
were asked to reflect on the rather existential topic “the meaning of life.” This may include
personal experiences and thoughts about sensitive topics. Nevertheless, the students’ writings
were sober and not characterized by an exposure of personal experiences or existential beliefs.
In the publication of the study, I anonymized the students and largely condensed and
reformulated their writings. No information that might disclose students’ identity of offend
their privacy are thus made public. Based on this account, I can claim that this research entails
minor ethical risks, and I handled these risks adequately.
Nevertheless, there is always a risk for anyone evaluating one’s own conduct selfrighteously for ethical appropriateness. Did I fail to recognize my own blind spots thus
compromising students’ rights in my analysis of their writings? Informants’ rights do not
concern only privacy and anonymity. Another research ethical virtue is to threat informants
and other involved parties with dignity. One of the anonymous reviewers on a previous draft
of study 2 characterized my approach as an example of “negative scholarly rationalism”
(referring to Rommetveit’s phrase), meaning that scholars (in this case, me – the researcher)
know the rules, and that nobody else, including the students, should dare to think they do. The
reviewer found my evaluation of the students’ arguments as “weak”, “incomplete”, etc. as
besserwisser-like, not acknowledging that the students were in a learning process and it was
thus unreasonable to expect them to master a more profound conception of rational
argumentation. The reviewer might be right. I might have set unrealistic standards for the
students, disrespecting their efforts and thus their dignity. On the other hand, my intention
was never to assess the students’ contributions, rather to 1) analyze how a set of categories
functioned as analytic tools, and 2) explore what took place in OEDs as a learning activity.
My aims were thus focused on the functioning of the analytic tool and the learning activity,
not the students’ skills. Further, in the discipline of philosophy, evaluating the quality of
arguments is not obnoxious; it is the name of the game. My evaluation did to a large degree
coincide with some of the students’ comments about the discussion. Anyhow, the reviewer’s
comments were unexpected and reminded me of the possibility for blindness of
tendentiousness in my own writing. The comments gave me an opportunity to clarify my
arguments and place emphasis on the qualities of the students’ writings.
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Researching the work of teachers in higher education may also cause certain
considerations. Many teachers in higher education are also researchers. In this case, the
teachers conducting the course were former colleagues for me and my supervisor (who
conducted the interview of the teachers with me). There has been a strong tendency in higher
education to consider teaching a private zone. Many teachers report that a colleague has rarely
observed them and that discussions about teaching occur in private settings (Roxå &
Mårtensson, 2009). Letting a former colleague, now in the role of the researcher, into one’s
teaching might be scary. I have aimed to avoid that my discussion of the material can be read
as an evaluation of their work. Some faculty may even find the use of the term teachers
instead of lecturers or professors (foreleser is the common Norwegian term) insulting and
disrespectful. For me, this is not an attempt to disrespect academic status, but rather signals a
student-centered approach to university teaching (Biggs & Tang, 2007; Ramsden, 1992).
University teachers and students can hardly be characterized as vulnerable groups. The
minor stress informants possibly experience from being research subjects is likely worth the
possible benefits of this study being conducted. Lifting the curtains to see how teaching and
learning play out in an OED may faintly offend the privacy of the informants and I consider
this risk tolerable.
Ethical considerations concerning society in general
Research may have consequences for society at large. Research has developed
knowledge that has led to both catastrophes and solutions for demanding challenges.
Considering possible societal consequences of research is obviously an ethical obligation. In a
research project like this, the risks for harm are limited. If my arguments are received and
accepted, some researchers may become disappointed or annoyed. On the other hand, the
potential benefits of my research may also be limited. However, a better understanding of
critical thinking and rational argumentation leads to better research and better educational
practices.
My PhD scholarship was funded by the University of Tromsø, and thus indirectly by
the Norwegian taxpayers. I have spent more the time than allocated for this work, and kind
colleagues have enabled me to complete it. My nightmare while completing the work is that
anyone would ask me: Is this thesis worth 4 million Norwegian kroner and the extra time you
have spent on it? Luckily, I do not have to defend the resources spent on this work. I will
return to possible implications and wider applications in the final discussion, chapter 5.
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4. Summary of the thesis
In this chapter, I will first recall the research problems that have motivated this thesis
and the research questions I developed to investigate them. I will then give a brief overview
of the three studies and how they relate to the research questions and sum up my answers to
the research questions.
In the introduction, I stated one background research problem in the research field:
How does participation in OEDs enhance students’ capacity for critical thinking and rational
argumentation? The problem is urgent for those who are interested in the digitalization of
education and the development of critical thinking and rational argumentation. Making use of
digital tools in education for interaction among students and development of generic
competencies such as critical thinking and rational argumentation, is central to contemporary
education and faculty development. I touch briefly upon this background problem in Study 2.
However, the background research problem led me to a methodological problem,
which is the main issue in my thesis: How can students’ critical thinking and rational
argumentation be analyzed in OEDs? I pursue this problem by evaluating two of the most
influential frameworks in the field, raising two research questions:
1. How is critical thinking analyzed in the Community of Inquiry framework and how
adequate is this operationalization?
2. How do frameworks building on Toulmin’s argument model analyze quality of
argumentation, and how adequate is this way of operationalizing rational argumentation?
In the introduction, I stated that aim of the thesis was to critically evaluate these frameworks,
and thereby contribute to a discussion about the quality of research tools and methods in this
specific field on OEDs. My evaluation is summarized in my answers to the research questions
in this chapter. In chapter 5, I will discuss how my attempt to contribute to a discussion about
research tools and methods has been received.
Summary of the three studies
The relation between the studies, the research problems, and research questions, is
summarized in Figure 4 in chapter 1. Now, in this summary chapter, I elaborate and present
the conclusions I draw. First, I present the three studies:
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Study 1
Breivik (2016): Critical Thinking in Online Educational Discussions Measured as Progress
through Inquiry Phases: A Discussion of the Cognitive Presence Construct in the Community
of Inquiry Framework. International Journal of E-Learning & Distance Education/Revue
internationale du e-learning et la formation à distance, 31(1).
In Study 1, I approached research question 1 for the thesis by critically evaluating the
Cognitive Presence construct from the Community of Inquiry model. The Community of
Inquiry framework describes e-learning as three overlapping constructs: teaching presence,
social presence, and cognitive presence. Cognitive presence describes critical thinking and is
operationalized as progress through phases of an inquiry process. The model is allegedly
based on Dewey’s account of inquiry as a collaborative enterprise.
Three questions guided my evaluation: First, I traced the philosophical origins of the
construct and examined what ideas the framework pursues. Second, guided by the concept of
construct validity, I compared the coding scheme with a “minimum conception” of critical
thinking. Third, I briefly questioned which empirical findings the framework enables and
whether the findings shed light on the model’s capability to assess critical thinking.
In the study, I argued that a focus on progress through phases of inquiry does not
necessarily emphasize the social aspect of critical thinking, nor does progress through phases
in line with Dewey’s approach to quality of thinking; rather, I found it lacked construct
validity as an operationalization of critical thinking. Finally, low levels of cognitive presence
observed by empirical studies were explained by ad hoc hypotheses rather than discussion of
the construct’s adequacy.
Study 2
Breivik (2020a) Argumentative patterns in students’ online discussions in an introductory
philosophy course – Micro- and macrostructures of argumentation as analytic tools Nordic
Journal of Digital Literacy, 01-02/2020
In Study 2, I analyzed transcripts from OEDs in an introductory course in philosophy.
The aim of the study was twofold: First, it explored what occurred in online discussions when
competence in argumentation were a specific learning objective, analyzed using the categories
of the microstructure and macrostructure of argumentation. Second, it discussed how suitable
the categories from Toulmin’s model are for such analysis.
The students’ contribution in the discussions were rich and demonstrated
comprehension of the course content, yet my analysis revealed some characteristics of
students’ argumentation – arguments tend to be unaddressed and incomplete. This analysis
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coincides with some of the students’ own reflections, and with the actual teachers’ overall
experience with OED. This way, the study relates to the background research problem about
how participation in OEDs contribute to students’ development of competency in rational
argumentation by showing how such discussions may play out. Even though I can hardly
claim that the findings are typical or generalizable, yet they demonstrate both potential and
pitfalls when using OEDs as a learning activity.
Further, the Toulmin categories proved to be useful as means to analyze discussion
transcripts. Nevertheless, the analysis also showed that coding naturally occurring language
(like the students’ postings) according to Toulmin’s argument categories were cumbersome.
In naturally occurring language, discussants rarely structure their arguments according to
Toulmin’s model. This called for a discussion of how adequate such categories are for
analysis of students’ arguments. I concluded that analysis by Toulmin-categories provided a
profound picture of what took place in the discussions, yet that such analysis missed
important qualities of the discussions. Thus, the study demonstrated that presence of
Toulmin’s argument components used as analytic strategy deserved to be scrutinized. This led
to research question 2 for the thesis, about how frameworks building on Toulmin’s argument
model are used to analyze quality of argumentation, and the adequacy of this this way of
operationalizing rational argumentation.
Study 3
Breivik (2020b) Toulmin's Argument Model Used to Analyze Critical Thinking in Online
Educational Discussions – An overview and critical discussion. Revised version under review
by Computers and Education
Several reviews and handbook chapters (Noroozi et al., 2012; Weltzer-Ward, 2011;
Wise & Paulus, 2016) claim that frameworks building on Toulmin’s argument model are
among the most frequently employed approaches to analyze OEDs. In this study, I give an
overview of how the model is used in the research field and discuss critically how adequate
the model is as a general measure for rational argumentation. Two research questions, which
are closely related to research question 2 in the thesis, guide the study: a) How is Toulmin’s
argument model used in research on online educational discussions? b) How adequate is this
model for the analysis of argumentation and learning in online educational discussions? The
research questions for this study mirror the overall research problem – how to analyze
students’ critical thinking and rational argumentation in online educational discussion? – and
I answer the study’s research question a) by presenting and overview of research studies that
59

have employed Toulmin’s categories for analysis of OED. My overview of how Toulmin’s
model were used showed variation. Most of the research articles employed a simplified
version of the model, typically merging the categories of data; warrant; and baking, and the
categories of qualifier and rebuttal (see Figure 2 in this extended abstract and Figure 1 and 2
in the study), yet, some studies employed all the categories from the original model. Further,
some studies employed only the dimension of arguments’ micro-structure (based on
Toulmin’s model), while other studies employed additional categories (argument’s macrostructure, conceptual quality, etc.). Table 3 in the study gives an overview of variations of
how Toulmin’s model is used. Despite several reviewers have observed frequent use of
Toulmin’s model in the research field, no previous studies provide an analysis of variation in
how the model is used. This study contributes to the research field by providing such an
overview of variance on how the model is used.
Further, by analyzing examples of arguments concerning the shape of the earth, thus
addressing the study’s research question 2, I discuss the adequacy of Toulmin-based
frameworks by demonstrating that arguments might contain all Toulmin’s argument
components, and yet be of weak argumentative quality, and vice versa.
Summed up
Briefly summed up, my answer to research question 1. – How is critical thinking
analyzed in the Community of Inquiry framework and how adequate is this
operationalization? – is that critical thinking is analyzed as progress through phases of an
inquiry process – triggering event; exploration phase; integration, phase; and resolution phase.
My evaluation of this operationalization concluded that progress through phases is inadequate
as a general approach to analyze students’ critical thinking. A discussion may reach final
phases of an inquiry process, yet still represent a low level of critical thinking, or contrary, not
progress through initial phases and still contain advanced critical thinking. Nuances and
backing for my claim are presented and discussed in Study 1.
The short answer to research question 2 – How do frameworks building on Toulmin’s
argument model analyze quality of argumentation, and how adequate is this way of
operationalizing rational argumentation? –is that frameworks using Toulmin’s model
recognize presence of arguments components as indicator of argument quality: more
components present represent higher argument quality. My discussion in study 3
demonstrates that this his approach to analyzing argument quality lacks adequacy as a general
measure for rational argumentation. An argument may contain all argument components and
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yet be a weak argument, or contrary, an argument may be coded as lacking argument
components, yet still represent high argument quality.
I draw conclusions that differ from consensus in the research literature. In the
following, I will recapitulate how I arrived at the questions I have worked on and the
conclusions stated in the previous paragraphs. My original intention with this thesis was to
contribute in research about how digital tools might transform higher education and stimulate
students’ development of generic competencies like ability to think critically and present and
evaluate rational arguments. This is what I describe as the overall research problem for the
thesis. One of the first steps for me were to identify a suitable framework to analyze OEDs.
When I first came across the Community of Inquiry framework, I found it promising.
Several of its cornerstones coincide with my views. Important is the assumption that
digitalization of education should concern more than dissemination of learning material,
namely that interaction among students is vital for learning. Further, I agree that critical
thinking and rational argumentation are both important learning objectives and stimulates
students’ learning and understanding. In addition, I share the reading of Dewey that
emphasizes the collaborative aspect of inquiry and thus thinking. The framework relates to an
established educational approach, namely Lipman’s program for Philosophy for Children,
with which I had some experience (Breivik & Løkke, 2007).
Despite these common assumptions, I found the frameworks’ concept of critical
thinking to be problematic. My initial attempts to analyze discussions by the Community of
Inquiry coding scheme confused me14. So did my attempts to understand the Practical Inquiry
model (see Figure 2 in chapter 1). I did not find progress through phases of an inquiry process
to be an obvious indicator of critical thinking. This led me to the discussion of the construct
validity of the cognitive presence construct. As I concluded in Study 1, the framework was
inadequate for my purpose.
My next step, in Study 2, was to test out coding based on the categories from
Toulmin’s argument model. I believed these categories to be more robust as analytical tools.

14

Other researchers have faced similar confusions using when attemting to employ the Community of
Inquiry’sconstruct of Cognitive Presence and the model of Practical Inquiry:
In that first study we used Garrison, Anderson, and Archer’s (2001) practical inquiry model as
a theoretical framework to understand the online talk by coding, counting, and tallying up the
segments that fit into each phase. I clearly remember how difficult it was to operationalize the
theoretical framework into coding categories and the struggle to come to agreement with other
analysts on which segment fit into which category. It seemed like it should be completely
straightforward, but it was not, and this sparked my interest in methodological innovation
around ways to make sense of online talk (Paulus & Wise, 2019, pp. 2-3).
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One possible benefit of the Toulmin-based frameworks is that it quite strictly employs the
categories from Toulmin’s model, without need of any mediating constructs (like the
cognitive presence-construct). In addition, Toulmin’s model highlights evaluation of how
arguments are backed as central. This coincides with a key aspect of critical thinking (see
chapter 2). Nevertheless, the analysis revealed that also this framework deserved to be
scrutinized thoroughly. In Study 3, I categorized variations in how Toulmin-based
frameworks are employed for analysis of OEDs. Further, I questioned whether the framework
enables valid inferences about the general quality of students’ argumentation and concluded
that the framework was inadequate for analyzing general qualities of rational argumentation.
This retrospect on the research process and the relation between the studies illustrates that my
conclusions contradict my initial assumptions, and thus that my approach has been to test,
rather than to prove my initial assumptions.
I have conducted all three studies as single author. Co-authorship might have brought
different arguments into my discussion and would surely have improved reliability of
literature screening. Nonetheless, I have not conducted the work in total isolation. I have
presented lines of reasoning and preliminary drafts from the studies and received feedback
from colleagues at conferences and seminars.
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5. Closure
In the previous chapter, I summed up the work in this thesis as attempts to answer
these research questions:
1. How is critical thinking analyzed in the Community of Inquiry framework and how
adequate is this operationalization?
2. How do frameworks building on Toulmin’s argument model analyze quality of
argumentation, and how adequate is this way of operationalizing rational argumentation?
In this final chapter, I will first comment upon the aim of the thesis – to raise a debate in the
research field. My conclusions differ from other researchers’ conclusions; therefore, it may be
interesting to see whether my studies have sparked any debate. To answer this, I will
comment the responses I have received on Study 1. The study concerns research question 1,
the Community of Inquiry framework and its Cognitive Presence construct. At the time of
writing, Study 2 was recently published while Study 3 is still in the publication process, thus
they have not received any responses yet. Therefore, I will only comment briefly here on my
evaluation of frameworks applying Toulmin’s model and its relation to the field at large.
Next, I will comment on topics related to my research questions that I have not
discussed. I do this to relate my research to relevant discussions in the research field and to
discuss possible limitations in my thesis.
Finally, I will sketch some wider applications for the claims I hold as the topics I
address may be relevant to general discussions about critical thinking and rational
argumentation; and teaching and learning in general.

5.1. Have I stirred any debate? Reception of Study 1
Garrison (one of the founders of the Community of inquiry-framework) has in the
introduction to his book Thinking Collaboratively expressed that in research, there is
commonly a risk
… that humans are inherently selective in seeing and reinforcing existing beliefs. If
thinking is to be innovative, there is a need to break out of this cognitive straightjacket
and to consider new ideas; to overcome the human bias to confirm and not question
currently held perspectives. Experience and evidence is unwittingly selected and
interpreted to fit within the individual’s personal paradigm. This reluctance to explore
conflicting arguments or ideas is well known in science (Kuhn 1962). […] Constructing
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personal meaning without critical feedback can be inherently satisfying but it can also
be delusional (Garrison, 2016, p. 2)
This quote beautifully illustrates the general value of raising critical and alternative
approaches. In my initial work with the Community of Inquiry framework, I noticed that there
was limited critique of the framework, and that critical comments (Jézégou, 2010; Rourke &
Anderson, 2004; Rourke & Kanuka, 2007, 2009) were neglected or immunized (Akyol et al.,
2009; Garrison, 2013).
My critique concerns only one part of the framework (the Cognitive Presence
construct), and I believed that improving parts of the model, or at least considering possible
problems, would be interesting for the proponents of the framework. Only a few other
commentaries dig into the challenge I address. In 2004, Rourke and Anderson (2004) noted
that one explanation for the observed low levels of cognitive presence might be a result of
shortcomings in the coding protocol. Later, Ho and Swan (2007) remarked that established
approaches to measuring cognitive presence were “less successful” or “yielded disappointing
results,” thus they suggested an alternative coding scheme (p. 4). Such critical approaches
towards the Cognitive Presence construct have not gained much attention.
In the introduction, I stated that my aim with the thesis is to critically evaluate two
frameworks and thereby contribute to a discussion about research tools and methods in this
specific field on OEDs. According to the Community of Inquiry framework, I raised the
argument that one should carefully consider whether the cognitive presence indicators
(progress through phases of an inquiry process) really describe what they are intended to
describe. Study 1 has received some responses since its publication. I will comment on the
reception of study since this gives me an opportunity to reflect on whether I have succeeded
in my aim to bring critical evaluation into a scholarly debate.
I submitted the paper to International Journal of E-Learning and Distance Education.
One of the anonymous reviewers commented: “I find the article's argument persuasive”, and
further, “I think it may be likely to stir a debate”. The second reviewer commented that "[t]his
is an important conceptual paper. [It] is extremely relevant and addresses a major issue on
online asynchronous discussions.” Further, “[the paper gives] a clear explication of the
Garrison et al model as well as the illusive concept of critical thinking”. I launched the paper
into to what I supposed to be a space of debate and critique, based on the Garrison’s (2016)
quote with which I opened this section. Based on the feedback from the reviewers, I expected
some kind of response, and what I first got was silence.
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Together with Terry Andersson, Walter Archer, Norm Vaughan, Marti ClevelandInnes and J.B. Arbaugh, Dr. Randy Garrison is one of the founders of the Community of
Inquiry framework and still a leading researcher and proponent. More than a year after my
paper was online, Garrison posted a comment to it on “The Community of Inquiry multiauthor blog.”15
Garrison’s response to my paper followed two lines of argument: 1) I have misread the
Cognitive Presence construct as an operationalization of critical thinking. According to this
objection, Garrison claimed that, the Cognitive Presence construct was not intended as an
operationalization of critical thinking. Rather, 2) the Cognitive Presence construct addresses
other valuable educational experiences, such as “personal reflection and critical discourse in a
community of inquiry” (Garrison, 2017).
According to the first of Garrison’s objections, that the Cognitive Presence construct is
not intended to measure critical thinking, it is illuminating to re-read the seminal paper where
Garrison et al. (2001) introduced the construct. Consider the title “Critical Thinking,
Cognitive Presence, and Computer Conferencing in Distance Education” which clearly
establishes a relation between critical thinking and cognitive presence. Similarly, several
quotes in the text reveal a close affinity between the construct of Cognitive Presence and
critical thinking; for example, the “quality of cognitive presence, as defined and assessed by
the phases of a generalized model of critical thinking” (p. 3), and “[w]e justify this [coding]
procedure by noting that higher levels of critical thinking, such as integration and resolution
…”, (p. 17). Subsequent research conducted by both Garrison himself and a vast number of
other researchers demonstrates a close relation between the construct of Cognitive Presence
and critical thinking. In my opinion, Garrison’s reply that the Cognitive Presence construct is
not about critical thinking, seems flawed. Both seminal texts and the reception history
illustrate this.
When responding to Garrison’s blog post, I addressed his second point – that the
Cognitive Presence construct describes other valuable educational experiences, such as
“personal reflection and critical discourse in a community of inquiry”. The same problem
occurs for progress through phases of an inquiry process as indicators for other valuable
educational experiences. Both personal reflection and critical discourse may well take place
even if the inquiry process does not move beyond initial phases. Conversely, an inquiry

15

http://www.thecommunityofinquiry.org/editorial5
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process may reach the solution phase without much personal reflection and critical discourse
taking place. My concern to Garrison and other researchers building on the Community of
Inquiry model and the Cognitive Presence construct is that this construct, operationalized as
progress through the phases of an inquiry process, lacks adequacy as a measure of deep and
meaningful learning, critical thinking, or any other important educational rationale enhanced
by collaborative inquiry. My impression after the exchange of views with Garrison is that my
argument still holds, and Garrison failed to consider my objections.
Since a few years have passed since the study was published, I have the opportunity to
consider other reactions to my text. According to a Google Scholar search performed in April
2020, six academic journal articles (excluding one in Malaysian) and one book chapter cite
the study (see Appendix 2). In addition, 11 doctoral theses and one master thesis (all from US
and Canada) cite my study. I scanned the journal articles and the book chapter to see if my
arguments have stirred any debate.
Disappointingly, four of the journal articles (DiPasquale & Hunter, 2017; Foo &
Quek, 2019; Moore, Oliver, & Wang, 2019; Siburian, Corebima, & Saptasari, 2019) that cite
Breivik (2016) use my study as backing for the claim that the Community of Inquiry
framework is widely accepted or support it in other ways use my paper as support for the CoImodel. This is far from, and even contrary to my main argument in the paper. One article
(Heilporn & Lakhal, 2020) and a book chapter written by a leading proponent of the
Community of Inquiry model (Swan, 2019) both acknowledge my study as a critique of the
model, yet they do not engage in a substantive evaluation of my argument and maintain their
positive view of the framework. In contrast, Annand (2019) criticizes the Community of
Inquiry framework for contractively mixing social constructivist and objectivist-rational
philosophy of science, suggesting that the framework overvalues the collaborative aspect of
learning. He cites my paper to claim that progress through phases of an inquiry process may
happen even for an isolated individual. This is in line with my argument in the paper.
Nevertheless, my argument was not that collaborative learning is overrated. Rather, I claim
that the progress through phases of an inquiry process as indicator for successful learning do
not capture what it is intended to; namely, learning as an essential collaborative enterprise.
Thus, Annand (2019) misreads my critique that the adequacy of the indicators is a critique of
the adequacy of collaborative approaches to learning.
It is strange to see my text used by other researchers to back claims that are far from,
and even contrary to, my argument in the paper. In Study 3 (Breivik, 2020b) I use as example
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a line of reasoning that claims to prove that the earth is flat. I hope that no one will cite my
study as backing for this idea.
Reading the commentary of Garrison (2017) and other researchers on my study gives
me the impression that my critical input has hardly received attention. Thus, I have only
succeeded to a limited degree in the aim I stated in the introduction – to contribute in a
discussion about research tools. I introduced this section by a quote from Garrison (2016)
praising the value of critical approaches, and my observation that critical approaches to the
Community of Inquiry framework seem relatively sparse. Stenbom (2018), sympathetic to the
Community of Inquiry framework, warns against the risk of that Community of Inquiry
research developing into what he characterizes as a “mutual admiration community”
(Stenbom, 2018, p. 27). He bases his warning on the observation that a limited number of
researchers are involved in a substantive amount of the research publications in the field.
Stenbom (2018) reviewed a different branch of the Community of Inquiry research field than
my thesis: his review addressed a survey instrument while my research addresses coding
schemes for content analysis of discussion transcripts. However, both methodologies build on
the same ideas of overlapping presences and progress through phases of inquiry. Thus, his
warning is relevant for my argument. This is corroborated by the fact that the researchers he
lists (like Garrison; Clevaland-Innes; Ice; Akyol and Shea) have also published extensively in
the research branch I discuss.
Study 2 and 3 in relation to the research field
In terms of research question 2 – How do frameworks building on Toulmin’s
argument model analyze quality of argumentation, and how adequate is this way of
operationalizing rational argumentation? – Study 2 and Study 3 have not received any
responses yet. However, the research literature on the use of Toulmin’s argument categories
used for analysis of OED is more diverse. Toulmin’s model is commonly held as validated by
referring to the model’s acknowledged status in philosophy and argumentation theory. Those
researchers who built their research on the Toulmin model (see Study 3 for an overview) have
certainly concluded that the model is adequate, contrary to my conclusion in this thesis.
Nevertheless, several influential researchers (Andriessen & Baker, 2014; Noroozi et
al., 2012; Nussbaum, 2011) have raised objections towards the use of Toulmin’s categories as
indicators of argumentative quality. Despite this, researchers do not always consider these
objections when selecting analytical tools and coding schemes for their analysis. Still,
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framework based on the Toulmin model is used (see for instance Lin, 2019 and other
researchers cited in my study) and seen as adequate for analyzing argumentative quality.

5.2. Limitations
I described my success above in terms of sparking a debate in the research field as
meager. Have I addressed the important issues in the debate? Do I approach the research
frontier, or are my analyses and claims dated and of little interest in the contemporary debate?
In the subsequent paragraphs, I comment on some the central questions from the research
literature I have left out of my discussions.
Relevance and timing
Seminal publications that sparked my interest in this field were published ten to
twenty years ago. De Wever et al. (2006) review, which compared several frameworks in the
field, and formed the outset for my interest, is not entirely new. Henri (1992) suggested the
first framework for analyzing OEDs nearly 30 years ago. At that time, using the Internet for
education was a novel idea, and even more innovative was the idea to use the Internet for
student-student interaction. In the early decades of the Internet, online forms of
communication were rather avant-garde. Pioneers employed e-mail groups (Dysthe, 2001;
Marttunen, 1997) and Usenet newsgroups. The possibility of asynchronous yet rapid two-way
communication was a radically new affordance, particularly for distant education. The entry
of the World Wide Web in the nineties made online communication widespread; Web 2.0,
later on, improved usability; and social media and mobile access to the Internet made online
conversations ubiquitous. The fascination for the educational affordance of online
asynchronous communication may be fading out as new tools and media of communication
attract interest. Some of the researchers I address may have left the topic in favor of
promising new adaptions of educational technology, like MOOCs, flipped classroom, virtual
reality and AI. Perhaps I take up a discussion that has lost significance? However, research
studies employing the Community of Inquiry framework or Toulmin’s model for analysis of
OEDs (Lin, 2019; Liu, Liu, & Lin, 2019) are still published. The frequent use of such
frameworks still elicits critical evaluation.
The interest for developing research tools to analyze dialogue in various educational
settings is still growing (Erduran, 2018; Erduran et al., 2015; Hennessy, Howe, Mercer, &
Vrikki, 2020; Hennessy et al., 2016; Howe, Hennessy, Mercer, Vrikki, & Wheatley, 2019). In
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addition, the emphasis on critical thinking and deep learning in curriculum reforms, like the
Subject Renewal in Norway, actualizes discussion on how critical thinking may be
conceptualized, enhanced, and assessed.
Questions about reliability of frameworks
A topic that has been important in the methodological literature on frameworks for
analyzing OEDs is reliability, which concerns whether the same result will be obtained when
different researchers code the same material (inter-rater reliability) or when one researcher
codes identical material (intra-rater reliability). De Wever et al. (2006) remarked that
reliability is a central quality when considering frameworks for analysis of OEDs, yet some of
the frameworks they reviewed lacked estimations of reliability. With low or undefined
reliability, one can hardly know if analysis is representative of material characteristics or
random interpretations. Reliable coding requires precise and observable indicators. When
discussing the concept of construct validity (section 3.2), I described the crux of developing
coding schemes as identifying indicators that are both representative and observable. My
discussion in this thesis focus the representativeness and relevance of indicators.
One challenge I experienced when coding material from OEDs in an introductory
philosophy course in Study 2 was that identifying Toulmin’s argument components was
cumbersome. Due to the implicit style of students’ writing, what should be counted as claims
or backing, for example, was not evident. In some cases, a possible interpretation is that some
of the argument components were given in subsequent posts. Consequently, other coders of
the material may have come to different results that those I present in Study 2.
The question I address in this thesis concerns the adequacy; the relevance and
representativeness of indicators. To identify observable indicators rely on identifying relevant
and representative features of the phenomenon under investigation.
Analytic units and segmentation of data material
Another topic discussed in the field, which I have not addressed in my thesis, concerns
what should be coded as the analytic unit: sentences, units within students’ posts, single posts,
or sequences of several posts? Several researchers have concluded single posts are convenient
units for coding.
The choice of analytic unit may have consequences for how critical thinking and
rational argumentation (or other constructs) are conceptualized. For instance, using single
posts as an analytic unit may highlight individual aspects of learning. If a researcher aims to
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highlight collaborative aspects of learning, units stretching over individual contributions may
be more appropriate.
Analyzing dialogues based on units either smaller or larger than a single post or
utterance may be fruitful. In a study of short in-lecture discussions among students,
Ludvigsen, Krumsvik, and Breivik (2020) used whole discussions as analytic units and coded
them according to their use of subject terms and productivity (i.e. whether students
collaborated to achieve better understanding). The discussants built on and completed each
other’s arguments. Further both the single discussions and the individual utterances were very
short and thus individual utterances as analytical unit would have been difficult to code.
In other analyses, units smaller than a single post or utterance may be more
appropriate. In the material analyzed in Study 2, students wrote rather lengthy posts. To
analyze this material, analytic units smaller than a single post (e.g., one sentence, one
paragraph, or one argument) may be equally appropriate. On the other hand, some arguments
in this material stretched beyond one single post; for instance, a rebuttal or qualification was
presented in a single post after the main one.
In my thesis, I have not delved into these topics of reliability and analytic units.
Discussions of adequacy of indicators are most urgent. Indicators and frameworks may be
reliable but inadequate. Even if one chooses small or more extensive units of analysis, the
question of indicators’ adequacy cannot be dismissed.

5.3. Wider applications
Critical thinking and rational argumentation as educational virtues receive growing
interest. Digitalization of education has also been on the agenda over the past decades. In
chapter 2, I discussed these topics as the background for my research. The specific topic I
have been scrutinizing in this thesis – how to operationalize and analyze critical thinking and
rational argumentation in OEDs – is a rather tiny stroke on a greater canvas. Yet, the
discussions I take on in the thesis relate to the wider landscape of contemporary education and
educational research. The increasing emphasis on critical thinking and rational argumentation
is commonly related to other generic competencies, such as problem solving and deep
learning. In a Norwegian context, the curriculum reform Fagfornyelsen (the Subject Renewal)
(Kunnskapsdepartementet, 2016) highlights critical thinking as a core value for education. In
chapter 2, I referred to research that claimed many educators lack a clear conception of
critical thinking (Paul et al., 1997), and this seems characteristic of the field.
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Research on both assessment and formative feedback (see for instance Hattie &
Timperley, 2007) and teaching and learning in general (see for instance Anderson &
Krathwohl, 2001; Biggs & Tang, 2007; Hattie, 2015) states that clear and explicit learning
objectives and criteria for success promote student learning. Without a clear conception,
teaching tends to rely on osmosis or serendipity, and the students must figure out the key
characteristics of critical thinking themselves.
Osmosis describes a physical process where a solvent move through a semi-permeable
membrane, from a higher concentration to a lower concentration, like saltwater penetrating a
cell. As a metaphor for learning, osmosis takes place as a result of a learner being situated in a
salient milieu or through implicit model learning. Serendipity describes a similar implicit
approach to learning, when a learner stumbles upon an insight (or something worthwhile) by
chance or luck rather than intent or planning. These approaches resemble what Ennis (1989)
has labelled the immersion approach to teaching critical thinking. When teaching critical
thinking and rational argumentation without explicating the key features for the learners,
learners risk missing key aspects (e.g., evaluation of claims’ acceptability or relevance), or
wrongly interpreted less central aspects as crucial (for instance being “critical” and oriented
towards dispute).
By thematizing concepts like critical thinking and rational argumentation, I hope to
inspire educators to clarify for their students how critical thinking and rational argumentation
may be understood as learning objectives and assessment criteria. A thorough
conceptualization of critical thinking and rational arguments may improve educational
practices. A proper understanding of these concepts is essential not only for research purposes
but when planning and conducting education and assessing students’ learning.
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Critical Thinking in Online Educational Discussions Measured as
Progress through Inquiry Phases: A Discussion of the Cognitive
Presence Construct in the Community of Inquiry Framework
Jens Breivik
Abstract: The development of critical thinking is a rationale for higher education and an important
aspect of online educational discussions. A key component in most accounts of critical thinking is
to evaluate the tenability of claims. The community of inquiry framework is among the most
influential frameworks for research on online educational discussions. In this framework, cognitive
presence accounts for critical thinking as progress through the following phases of inquiry:
triggering event, exploration, integration, and solution
This article discusses the cognitive presence construct as a tool for measuring critical thinking. The
article traces the philosophical inspirations of the community of inquiry framework and discusses
the construct validity of the cognitive presence construct. Empirical findings enabled by the
framework are briefly reviewed and discussed. The author argues that since the cognitive presence
construct only to a limited degree addresses the discussants’ evaluation of a claim’s tenability, the
construct possesses weaknesses for assessing critical thinking in discussions. In making this claim,
the article contributes to methodological and theoretical discussions about research on critical
thinking in online educational discussions.
Keywords: community of Inquiry, cognitive presence, construct validity, e-learning, critical
thinking, methodology

Introduction
Online discussions have become a widespread learning activity. The development of critical
thinking is a rationale for higher education and a feature frequently examined in research
about online discussions. A common method for assessing the quality of online discussions is
analysis of discussion transcripts. Nevertheless, critical thinking is not easily defined or
operationalized.
Researchers have suggested a large number of different approaches to operationalize critical
thinking in online educational discussions. Weltzer-Ward (2011) identified 52 different
research frameworks and coding schemes employed between 2002 and 2009 in research on
such discussions, although not all of these focused on the critical thinking aspect. According to
Weltzer-Ward, a lack of consistent tools hinders comparison of research results and the ability
to build on previous analysis. She recommended that researchers should concentrate on a
smaller number of frameworks, particularly those that have been most frequently applied in
the research field. Among the most frequently applied are frameworks and schemes focusing
on inquiry phases (Weltzer-Ward 2011). De Wever, Schellens, Valcke, and Van Keer (2006)
discussed 15 different frameworks for content analysis of transcripts from online discussions.
According to their research, coherence between the theoretical bases and operationalizations is
questionable for a number of the frameworks they examined.
The Community of Inquiry (CoI) framework (Garrison, Anderson, & Archer, 1999; Garrison,
Anderson, & Archer, 2001; Garrison, 2011) is widely claimed to be a leading research approach
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to e-learning in general and online educational discussions in particular (Gašević, Adesope,
Joksimović, & Kovanović, 2015; Jézégou, 2010; Shea, 2010; Swan, Garrison, & Richardson, 2009;
Weltzer-Ward, 2011). A significant number of studies based on this framework have recently
been conducted (Gašević et al., 2015; Horzum & Uyanik, 2015; Lee, 2014; Shea et al., 2014). The
framework is also applied through automatic coding software based on learning analytics
(Kovanović, Gašević, Joksimović, Hatala, & Adesope, 2015). The CoI framework aims to
describe how e-learning can support a collaborative approach to education that promotes deep
and meaningful learning (Garrison et al., 1999; Garrison, Anderson, & Archer, 2010).
According to the framework, a challenge for online education is to overcome distance and
support several kinds of presence. The model suggests the following three distinct but
overlapping constructs to assess online educational discussions: social presence, teaching
presence, and cognitive presence.

Figure 1: The Community of Inquiry model. Taken from Wikimedia Commons,
originally published in Garrison et al. (1999)

Social presence signifies participants’ ability to present themselves as “real people” in a purely
textual medium and is characterized by emotional expression, open communication, and
group cohesion. Teaching presence describes the design and facilitation of the educational
experience. Cognitive presence aims to describe higher-order knowledge acquisition and
critical thinking as progress through the phases of a triggering event, exploration, integration,
and resolution.
The abundance of different frameworks and the variety of different approaches to critical
thinking indicate that operationalizing critical thinking is not straightforward. Although the
research literature is rich with different approaches, literature that discusses the adequacy and
validity of the different frameworks is scarce. For example, there is some discussion about
reliability issues (Garrison, Cleveland-Innes, Koole, & Kappelman, 2006), yet little critical
discussion of the construct validity of the cognitive presence construct within CoI research.
Two articles represent exceptions to this. Rourke and Anderson (2004) noted that one
explanation for the observed low levels of cognitive presence might be a result of shortcomings
in the coding protocol (p. 11). This observation has not generated much attention. Ho and
Swan (2007) suggested an alternative approach to measuring cognitive presence. Their
motivation was that established approaches to measuring cognitive presence had been “less
successful” or “yielded disappointing results” (p. 4). Inspired by Grice’s (1989) cooperative
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principle, Ho and Swan (2007) suggested focusing on the communicative quality of
discussants’ messages rather than on progress toward a solution. Even though their coding
scheme has generated interesting empirical findings, the research field has not pursued this
approach to measuring cognitive presence. Other researchers focus on how arguments are
constructed. Such frameworks (Cho & Jonassen 2002; Weinberger & Fischer, 2006), inspired by
Toulmin’s (1958/2003) work on informal logic, are commonly used in empirical research
(Noroozi, Weinberger, Biemans, Mulder, & Chizari, 2013).
The aim of this article is to discuss the validity of cognitive presence as an operationalization of
critical thinking. The research question that guides the discussion is as follows: How
adequately is critical thinking in online educational discussions assessed by the cognitive
presence construct from the CoI framework?
This examination of the cognitive presence construct contains the following components. First,
it traces the philosophical origins of the construct and examines what ideas the framework
pursues. Second, the coding scheme is compared with what I will describe as a “minimum
conception” of critical thinking. The concept of construct validity guides the comparison.
Third, empirical findings based on the framework are briefly reviewed by asking what kind of
empirical findings the framework enables, and whether the empirical findings shed light on
the measurement tool’s capability to assess critical thinking. By discussing these questions, the
article contributes to methodological and theoretical debates in the research field. The article
does not consider other aspects of the CoI framework, such as the operationalizations of social
presence and teaching presence or the idea of distinguishing between different kinds of
presences.
Before entering into the discussion of cognitive presence, I will briefly sketch the concepts of
construct validity and critical thinking. Construct validity concerns whether an
operationalization or coding scheme assesses what it is intended to assess. The development of
critical thinking is a key rationale for higher education; however, consensus about how the
concept should be interpreted has not been established. In the following, I will discuss some
different approaches to critical thinking and sketch what I call a “minimum conception of
critical thinking.” This minimum conception will be used as a tentative standard against which
cognitive presence can be compared.

Background
Construct Validity

Validity in empirical research concerns the quality of the inferences that can be drawn from
data (Messick, 1995). This includes considerations of representativeness and possibilities for
generalization. When researching abstract and not directly observable phenomena, such as
critical thinking, cognitive presence, and deep and meaningful learning, researchers need to
operationalize these into observable indicators. Construct validity concerns whether the
operationalizations into coding schemes and research tools assess what they are intended to
assess. A coding scheme that validly operationalizes a construct will overlap it. The
overlapping area represents the features of the construct that the coding scheme validly
operationalizes as observable indicators (Kleven, 2008; Messick, 1995).
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Figure 2: Construct validity

A coding scheme may specify indicators of a construct that are more or less contingent and
sufficient to identify a construct. Drawing on Messick (1995) and Kleven (2008), two
dimensions, construct relevance and construct representativeness, constitute the indicators’
construct validity.
Construct relevance has to do with whether an operationalization identifies indicators that
really belong to the construct. Construct-irrelevant indicators are features that do not represent
the construct, although they may be spuriously related to it. If an operationalization of critical
thinking identifies indicators that do not necessarily represent critical thinking (e.g., the use of
Latin terms), the indicators lack construct relevance. In such cases, utterances that do not
demonstrate critical thinking may wrongly be interpreted as showing critical thinking.
Construct representativeness describes whether the operationalization is able to identify
necessary, sufficient, or, at least, central features of the construct. When an operationalization
fails to identify important features of critical thinking (like precise and unambiguous
expressions), the operationalization is considered to be construct under-representative.
A construct-valid operationalization will make it possible to distinguish among and rank
empirical instances according to the chosen construct. For research on critical thinking in
online educational discussions, discussions (and eventually discussion posts) can thus be
ranked according to the levels of critical thinking they contain.
Another aspect of the quality of inferences drawn from data concerns the reliability of coding.
Reliability of coding describes how consistently different coders interpret and code the same
empirical material (inter-rater reliability) and how consistently the same rater codes over time
(intra-rater reliability). A number of studies have discussed issues concerning reliability in
coding of discussion transcripts (De Wever et al., 2006; Garrison et al., 2006), pointing to the
need for appropriate statistical measures. Fewer publications have addressed questions of
construct validity, which is the focus of this article.
Critical Thinking

The development of critical thinking is an important rationale for higher education and plays a
central role, both as a goal for and as a prerequisite of successful online discussions. A number
of adjacent concepts, such as argumentation, reflection, analytical thinking, and rationality, are
similar ideals for education. Within the learning sciences, concepts like deep learning (Biggs &
Tang, 2007; Marton & Säljö, 1976a, 1976b) and higher-order cognitive processes (Anderson &
Krathwohl, 2001) are related educational ideals. According to Siegel (1988/2013) and Lipman
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(1991/2003), the idea of critical thinking concerns what good thinking is and is closely related
to reasonableness and rationality.
The value and importance of critical thinking and related concepts as educational rationales
are supported with several reasons. First, rationality and critical investigation are at the core of
science, academic study, and any kind of intellectual activity. Second, rationality is of vital
importance in a world where what counts as valid knowledge is rapidly changing. Bluntly
formulated, if knowledge keeps no better than fish, a way of checking the durability and
validity of knowledge claims is urgently needed. Thus, critical thinking is vital in a
knowledge- and innovation-driven economy (for further development of this point, see, for
instance, Poce, Corcione, & Iovine, 2012, p. 50). Third, citizens who are critical thinkers and
take part in an ongoing rational conversation on societal matters are vital for a democratic
society. Dewey (1916/2007) and Habermas (1987) are paradigmatic proponents of this view.
Fourth, the ability to think critically and independently is important in order to act as an
autonomous subject. According to Siegel (2012) and Bailin and Siegel (2002), to be accepted as
an independent center of consciousness, that is, a person, implies being able to perform
criteria-governed thinking by oneself about who to be and how best to live. Fifth, providing,
analyzing, and justifying claims imply cognitive elaboration and activation of prior knowledge
and conceptual schemes, thereby stimulating students’ learning (Stegmann, Wecker,
Weinberger, & Fischer, 2011).
Despite the widespread acknowledgement of the importance of critical thinking, there seems
to be no established consensus regarding how the concept should be understood, much less
operationalized. Davies and Barnett (2015), in their introduction to a comprehensive handbook
on critical thinking in higher education, put it this way: “After more than four decades of
dedicated scholarly work, critical thinking remains more elusive than ever” (p. 3).
A number of different conceptions of critical thinking can be found. By analyzing interviews
with academics, Moore (2011a) identified several approaches to how critical thinking is
understood. These include judgment (evaluating whether claims are sufficiently evidenced);
rationality (evaluating the validity of inferences drawn from premises and judging whether a
conclusion is sufficiently supported by premises); careful and sensitive readings of texts (both
recognizing how a text’s assumptions are supported, and recognizing the text on its own
premises and within its own context); a skeptical and provisional view of knowledge (which can be
described as fallibilism); self-reflexivity (the ability to reflect on one’s own biases); and original
thinking (seeing new connections, creativity). Finally, an ethical and activist stance toward
contemporary problems is regarded as an additional feature of critical thinking. These themes
are addressed in Davies and Barnett’s (2015) discussion on whether critical thinking should be
regarded as a formal capacity for evaluating arguments; a political and activist orientation
focused on identifying missing or concealed dimensions of meaning; or as a concern “with the
development of the student as a person” (p. 7) becoming “educated in a modern world” and
acting as a “good citizen” (p. 9).
Even though the approaches vary, many accounts of critical thinking point to one core feature
as essential: The ability to judge the validity and tenability of a claim, that is, to determine
whether a claim is to be considered true. Dewey proposes the following paradigmatic
definition of reflective thinking: “active, persistent and careful consideration of any belief or
supposed form of knowledge in the light of the grounds that support it and the further
conclusions toward which it tends” (Dewey, 1909/1997). This definition was echoed and
broadened in a consensus report from the American Philosophical Association: “Critical
thinking [is] purposeful, self-regulatory judgment which results in interpretation, analysis,
evaluation, and inference, as well as explanation of the evidential, conceptual, methodological,
criteriological, or contextual considerations upon which that judgment is based” (Facione,
1990). In line with these definitions, Robert Ennis, a leading scholar in the critical thinking
movement, has formulated a brief definition of critical thinking as “reasonable, reflective
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thinking focused on deciding what to believe or do” (Ennis, 1991/2015). Ennis builds explicitly
on Dewey’s work. Ennis’ first formulation of what he labeled “a streamlined conception for
critical thinking” dates back to 1991. It has been influential in the field and might inform the
search for an operational definition when researching online discussions.
The ability to evaluate whether a claim is justified and thus valid will be considered as a
minimum conception of critical thinking throughout this article. Evaluating the validity of a
claim may include several steps or procedures, including the following:
1. Examine the evidence/grounds that support the claim. Are they tenable, that is, true
and valid?
2. Evaluate the relevance of grounds that support the claim. Are the grounds relevant, or
do they not support the claim even if they are tenable?
3. Evaluate the inference from the grounds to the claim. Can the claim be deduced with
certainty from the grounds, or is the connection merely contingent or probable?
4. Evaluate whether the claim is sufficiently precise and accurately formulated. Does it
contain ambiguities that can be interpreted in different ways, thus enabling quasiagreement or false disagreement?
5. Consider whether a claim and its grounds are biased. Does the claim rely on a
proponent’s authority or other spurious grounds, rather than on sound backing?
6. Consider the implications of believing in/acting in accordance with the claim. Does the
claim lead to objectionable implications?
The list above is my synthesis of arguments from philosophers oriented toward informal logic,
such as Dewey (1909/1997), Næss (1953/2005), and Toulmin (1958/2003). The list also echoes
philosophical virtues, dating back to the ancient classics, including Plato and Aristoteles.
For the purpose of discussing cognitive presence as a tool to measure critical thinking, further
elaboration will be considered excessive. The minimum conception proposes that a core
feature of critical thinking is to identify and evaluate whether claims are supported by
sufficient and relevant backing. This is in line with Dewey’s conception of reflective thinking
and certainly makes it relevant in the discussion of the CoI framework, which claims to be
consistent with Dewey’s account of inquiry and thinking.
Even if one accepts this minimum conception of critical thinking, further vagueness and
controversies remain. These include questions about whether critical thinking comprises only
skills and abilities or whether attitudes and dispositions toward using such abilities should
also be included (Facione, 1990); whether critical thinking can be understood as a generic
capacity or whether it is best accounted for as sets of domain-specific capacities (Moore,
2011b); and whether critical thinking should be understood as a formal and epistemic
discipline or whether true critical thinking also includes a societal, activist stance (Davies &
Barnett, 2015). One source of the fuzziness about how the concept of critical thinking should be
understood is that it is investigated from both empirical/descriptive and
philosophical/normative angles, and these perspectives have informed each other only to a
minor degree (Hyytinen, 2015).

The Community of Inquiry Framework: Cognitive Presence as Phases of
Inquiry
Central to the conceptualization of critical thinking in the cognitive presence construct is the
practical inquiry model (Garrison, 2011; Garrison et al., 2001; Swan, Garrison, & Richardson,
2009). The model aims toward integrating the following aspects of thinking: perception and
reflection, social and private modes of thinking, induction (arrival at generalizations) and
deduction (employment of generalizations), intuition and creativity, and action and
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deliberation. The practical inquiry model accounts for these aspects as progress through
inquiry cycles of the phases included below in Table 1.
Table 1. Cognitive Presence as Phases of Inquiry Process. Based on Garrison (2011) and Shea (2010).
Phase

Indicators

Triggering event

Recognizing the problem
Sense of puzzlement

Exploration

Information exchange
Suggestions
Intuitive leaps

Integration

Connecting ideas
Synthesizing ideas
Suggesting solutions

Resolution

Applying solutions
Testing solutions
Defending solutions

These phases form the basis for a coding scheme that enables interpretation and categorization
of messages in online discussions that detect which inquiry phase they represent—and thereby
the level of critical thinking. All phases of an inquiry process are required in order to achieve
high levels of critical thinking. A discussion that reaches a tested solution represents a more
advanced level of critical thinking than a discussion that hovers around identifying and
understanding a problem. The idea that “deep and meaningful learning does not occur until
students move to integration and resolution stages” (Shea et al., 2010, p. 15) is crucial. This
way of coding messages makes it possible to classify which level of critical thinking and
cognitive presence a discussion as a whole represents. Since all phases of a discussion are
essential, there is no option of assessing the quality of a single message. The coding scheme
was initially developed in an article by Garrison et al. (1999). A more elaborated and detailed
version is found in Shea (2010, p. 20). Similar coding schemes have been developed for the
constructs of social presence and teaching presence. A typical research aim has been to
investigate relations between cognitive presence and the other constructs.
Arbaugh et al. (2008) have developed a survey instrument based on the CoI framework in
order to measure students’ conceptions of the different presences in the model and to conduct
studies with a multi-institutional scope. The instrument consists of 34 propositions that
respondents grade from “strongly disagree” to “strongly agree.” Twelve of the questions
address cognitive presence and assess how respondents perceive the phases of an inquiry
process in their educational experience. Several studies have reported that the instrument is
valid in the sense that correlation between the different measured presences occurs as expected
(Horzum & Uyanik, 2015; Kozan & Richardson, 2014). In this article, I raise a question about
the validity of measures of cognitive presences, even though the measured levels seem to covariate reasonably with social and teaching presences.
1

1

Examples of propositions that describe stages of cognitive presence (Arbaugh et al., 2008) include the following:
“Course activities piqued my curiosity.” (Triggering event)
“I felt motivated to explore content-related questions.” (Exploration phase)
“Learning activities helped me construct explanations/solutions.” (Integration phase)
“I can describe ways to test and apply the knowledge created in this course.” (Resolution phase)

7

Due to the wide reception of the CoI framework, both critiques and suggestions for further
developments have been published. In order to demonstrate that cognitive presence as
progress through phases remains a stable and defining idea in the CoI framework, the next
paragraphs briefly review some of these critique and developments. In a critical review,
Rourke and Kanuka (2009) focused on the CoI framework’s attempt to promote and research
deep and meaningful learning as well as empirical findings showing that integration and
solution phases are rarely reached. They argued that the CoI framework has failed as a
research strategy by lacking an appropriate and construct-valid tool to measure deep and
meaningful learning. Further, they argued that the CoI model fails as a strategy to promote
deep and meaningful learning, and they suggested alternative strategies to enhance deep
learning based on assessment, reduced content, and confronting misconceptions. Akyol et al.
(2009) responded to the critique, partly by dismissing the methodology of the review and
partly by insisting that the CoI framework focuses on learning processes, not learning results.
Jézégou (2010) criticized the CoI framework for weak and unclear theoretical foundations.
Garrison (2013) responded by explicating constructivism as the theoretical background for the
CoI framework and announcing metacognition as a supplemental construct in the model. Xin
(2012) suggested that many utterances in a discussion contain social, teaching, and cognitive
functions at the same time. This challenges the idea of separating such presences.
Nevertheless, few critics of the CoI framework have questioned whether cognitive presence
and thereby critical thinking is adequately operationalized and assessed as progress through
the phases of inquiry.
Recently, supplements to the CoI model have been suggested. As mentioned above, one is the
construct of metacognition, which focuses on one’s own and peers’ knowledge, monitoring, and
reflection of cognition, and claims that self-corrective strategies are integral to inquiry (Akyol
& Garrison, 2011; Garrison & Akyol, 2015). Another recent suggestion is to supplement the
model with the construct of learning presence (Shea & Bidjerano, 2010; Shea et al., 2012; Shea et
al., 2014). This construct emphasizes the value of self- and co-regulation and monitoring of
learning. Although there are clear similarities between these suggested new constructs, there
has been some controversy among their proponents. Both groups assert that the goal of the
educational process is cognitive presence, understood and measured as progress through the
phases of inquiry. Redmond (2014) suggested a similar idea by claiming that reflection
(understood as self- and co-reflection and awareness along with regulation of cognition) is
definitive for cognitive presence and can be included in the established coding
scheme. Despite these critiques and developments, cognitive presence operationalized as
progress through phases has remained a stable element of the CoI framework.
How are Ideas from the Philosophical Sources Pursued in the CoI Framework?

The CoI framework has several theoretical foundations. The main inspiration for the CoI
framework is Dewey’s thoughts on education and thinking and the relation between them
(Garrison et al., 1999; Garrison, 2011; Swan et al., 2009). One of Dewey’s central motives
(Dewey, 1909/1997, 1920/1971, 1933/1986) was a rejection of what he called “false dualisms.”
Traditional epistemologies tend to set up world and mind, thinking and action, and the individual
and the social as contrasts that shape the way we conceptualize the world. Dewey aimed at a
naturalistic account of thinking and knowing by putting knowledge and the knowledgeseeking subject back into their surroundings (Rorty, 1986). Thinking should not be understood
as an inner process within a solitary subject disengaged from the world, but as toil to
overcome and cope with problems in the world. In this view, thinking is closely related to
problem solving. According to this view, an inquiry process is typically initiated when a
problem occurs as a situation where the actor’s established responses to the environment are
inadequate. Latter phases in the process include elaboration and testing of hypothetical
solutions. Dewey took the scientific method, and especially Darwin’s contributions to biology,
as ideals for investigation, but he pointed out that there are no essential differences between
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everyday reasoning and scientific reasoning. What characterizes scientific reasoning is a higher
degree of precision and abstraction. For all kinds of reasoning, conclusions rely on testing in
the real world rather than on speculative evaluation. Further, the development of reflection
and reasoning is an inherent goal for education, which is more crucial than teaching students
to memorize facts.
Lipman (Lipman, 1991/2003; Lipman, Sharp, & Oscanyan, 1980) introduced “community of
inquiry” as an educational concept, emphasizing that dialogues are important for education.
Originally, the concept was introduced by Peirce, a pragmatist philosopher and predecessor of
Dewey. According to Peirce, the concept illustrates that scientific inquiry normally is
conducted in collaboration with colleagues and peers. Criticizing and defending assumptions
and hypotheses in a community of peers is thus the primordial mode of inquiry. Inspired by
Dewey, Lipman (1991/2003) developed the concept of community of inquiry into an
educational concept. According to Lipman, education should stimulate students’ ability to
reflect. Furthermore, Lipman acknowledged that dialogues performed in a community of
peers strengthen students’ reasoning and critical thinking abilities. In line with this, Lipman,
Sharp, and Oscanyan (1980) have developed a program for developing pupils’ reflective
reasoning by dialogical means, which is labeled Philosophy for Children (sometimes
abbreviated as P4C). The concept of community of inquiry is commonly associated with the
movement for promoting philosophy with children.
Another tradition that has inspired the CoI framework focuses on the concept of deep learning,
as opposed to surface learning (Biggs & Tang, 2007; Marton & Säljö, 1976a, 1976b). The concept
of deep learning connects cognitive presence with educational rationales, such as higher-order
thinking and critical thinking.
Other than Lipman’s influence, references to the general literature on critical thinking in
education are scarce in the research literature on the CoI framework. Ideas from researchers
like Ennis (1989), Siegel (1988/2013), and Toulmin (1958/2003) might have contributed to a
broader conception of critical thinking.
The element from Dewey pursued in the cognitive presence coding scheme is the idea that
inquiry proceeds through defined phases. In Dewey’s account, progress in inquiry is used to
illustrate how thinking (i.e., problem solving and inquiry) is embedded in practical contexts
and is a response to obstacles to actors’ enterprises in their surrounding. This description of
how thinking, and thus inquiry, emerges as a response to obstacles in the surroundings is
taken as an account of the quality of the process. One might ask if this represents confusion
between a description of how thinking is initiated and an evaluation of how advanced or
successful the thinking is.
2

Proponents of the CoI model emphasize that Dewey’s insights show the importance of
dialogue and community to thinking, inquiry, and education. However, the cognitive presence
construct does not necessarily highlight the social aspect of thinking. One might picture an
individual in solitude progressing through the phases of inquiry. Progress through phases of
inquiry as an operationalization of critical thinking and interpretation of Dewey’s philosophy
does not emphasize the social and dialogical aspect of thinking.

2

The description of phases is built on a description of such phases of inquiry described in the 1909 edition of Dewey’s book How We
Think: 1) occurrence of a difficulty; 2) definition of the difficulty; 3) suggestion of possible solutions; 4) rational elaboration of bearings;
and 5) corroboration and founding of concluding belief. However, in the 1933 edition of the book, Dewey makes it clear that these phases
do not necessarily proceed in a fixed order, but should rather be regarded as aspects or modes of thinking and reflection as problem
solving. The points Dewey emphasizes is that problems are intertwined with the situations they occur in, and that reflection and problem
solving are best understood as a process of suggesting and testing solutions to such problems. It may be a bit awkward that Garrison and
colleagues’ references to How We Think are given for the revised edition from 1933 when the points made seem to be more in line with
the 1909 edition.
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Is the Cognitive Presence Coding Scheme Construct Valid as an Operationalization of
Critical Thinking?

Construct validity concerns whether an operationalization or coding scheme measures what it
intends to measure. Cognitive presence in the CoI framework is meant to be closely related to
critical thinking. As previously described, a minimum conception of critical thinking
highlights checking of claims tenability, and the cognitive presence construct operationalizes
critical thinking as progress through phases of inquiry. How does progress through phases
resemble checking the tenability of claims?
One answer to this question is not very well! Progress from the triggering event via exploration
toward the integration may take place without any investigation of how well relevant claims
and arguments are supported. The indicators that are associated with these phases, like “sense
of puzzlement,” “information exchange,” and “connecting ideas” (see Table 1), do not
necessarily imply any checking of the claims’ tenability. Indicators used to describe the
solution phase, like “testing solutions” and “defending solutions,” may imply the evaluation
of tenability.

Figure 3: Construct validity of cognitive presence coding scheme as a measure of critical thinking. Concordance
between checking tenability of claims and progress through phases of inquiry.

Figure 3 illustrates that there is limited necessary overlap between the cognitive presence
coding scheme and the minimum conception of critical thinking. Critical thinking may take
place independently of progress through predefined phases as a necessary characteristic,
indicating that the operationalization underrepresents what it aims to measure. Similarly,
problem solving through predefined phases of inquiry may take place without any critical
thinking necessarily taking place, thus indicating the irrelevance of the operationalization. It is
important to note the term necessary in the description above. It may happen that critical
thinking actually takes place during progress through inquiry phases. However, such
occasional connection between critical thinking and progress through inquiry phases is not
necessary or sufficient to describe attributes of either critical thinking or progress through
inquiry phases. This indicates that the coding scheme is both construct irrelevant and construct
under-representative, which implies weak construct validity for the cognitive coding scheme.
Critical thinking may be defined by other characteristics than those suggested in my minimum
conception, i.e., evaluation of claims’ tenability. Alternative characteristics of critical thinking
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might be precision, fallibilism, perspective awareness, intellectual integrity, untendentiousness, or ability to draw logical valid inferences. Defining critical thinking by such
virtues will lead to similar conclusions regarding the construct validity of progress through
phases as a measure of critical thinking. Progress toward a solution as an indicator for the level
of critical thinking implies that thoroughness and meticulousness are less desired. Focusing on
reaching a solution may imply that the framework emphasizes aspects of a discussion that do
not necessarily represent critical thinking.
A construct-valid coding scheme for assessing critical thinking should have the capacity to
distinguish discussions with high levels of critical thinking from discussions with low levels of
critical thinking. It is questionable whether the coding scheme based on cognitive presence has
this capacity. Discussions that do not reach a solution but that concern complex problems
would be rated as showing lower levels of critical thinking than discussions in which (even
wrong) solutions are reached to less demanding questions. Overvaluing solutions to
intellectual problems might favor a less thoughtful approach or reward solutions even when
they rely on poor understanding, weak evidence, unclear concepts, and so forth.
Results from Empirical Studies

As previously mentioned, a common finding in reviews of CoI research is that online
educational discussions rarely reach phases of integration and resolution, but instead tend to
hover around the initial phases of the inquiry process (Garrison et al., 2001; Garrison, 2011;
Kanuka & Anderson, 1998; Rourke & Kanuka, 2009; Zydney, deNoyelles, & Kyeong-Ju Seo,
2012). In keeping with the idea that deep and meaningful learning takes place when students
reach the integration and resolution phases, several explanations might be possible (Garrison
et al., 2001; Rourke & Anderson, 2004).
One way of explaining low incidences of discussion posts in the integration and resolution
phases is to presume that online discussions fail as a strategy to promote cognitive presence
and thereby critical thinking (Rourke & Kanuka, 2007, 2009). Another way of explaining the
measured low levels of cognitive presence is to interpret it as a result of unsatisfactory levels of
teaching presence, and thereby a result of weak facilitation. Discussion tasks designed with
clear expectations about outcomes and facilitation that guides discussion forward, might drive
discussions toward the resolution phase (Garrison, 2011; Swan et al., 2009).
Yet another strategy is to expect higher levels of cognitive presence to occur in media and
learning activities other than online discussion:
These more abstract phases of knowledge construction will not be most evident in student
interactive discourse (threaded discussions) but should, instead, be evident in activities
designed to allow for their demonstration, such as integrative papers, projects, case studies and
the like (Shea, 2010, Section 4.4).

According to this view, online discussions do not fulfill their intended purpose; however, low
observed levels of cognitive presence are explained within the CoI framework. The previous
discussion of the construct validity of the cognitive presence measure suggests that low
observed levels of cognitive presence might also be a result of the tool’s weak ability to
measure critical thinking. This implies that it is impossible to know whether the low observed
levels of cognitive presence could be explained as weaknesses in online discussions as an arena
that fosters critical thinking, weaknesses in facilitation, or as weaknesses in the measurement
tool (Rourke & Anderson, 2004).

Discussion and Implications
The above discussion has addressed how the cognitive presence construct measures critical
thinking. To sum up, first, the cognitive presence measurement tool takes Dewey’s description
of how thinking and inquiry are initiated as responses to obstacles in the surroundings—
following certain steps of problem solving—as an account of what critical thinking is. This way
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of reading Dewey does not distinguish between how thinking, inquiry, and problem solving
are initiated and what good critical thinking is. An alternative approach, based on Dewey
(1909/1997) and pursued by Ennis (1991/2015), is to consider critical thinking as the
evaluation of a claim’s tenability.
Second, the cognitive presence measurement tool does not target discussants’ evaluation of a
claim’s tenability as the key feature of critical thinking. Compared to a minimum conception of
critical thinking that takes “deciding what to believe” as a hallmark, the coding scheme has
weak construct validity, and the operationalized indicators—progress through phases of
inquiry—might be considered both irrelevant and unrepresentative.
Third, empirical studies based on a cognitive presence measurement tool show that high levels
of cognitive presence are rarely found in online educational discussions. Rather than initiating
investigations about the validity of the coding schemes, such findings are explained by ad hoc
hypotheses, such as explaining low observed levels of cognitive presence as a result of weak
facilitation or expecting that students will express higher levels of cognitive presence in other
learning activities.
Discussion

The CoI framework and the cognitive presence coding scheme are frequently applied in
empirical research (Gašević, Adesope, Joksimović, & Kovanović, 2015; Weltzer-Ward, 2011).
Do the wide acceptance of the framework and the operationalization of cognitive presence
indicate that the argument presented in this article is erroneous? At least two objections
regarding the soundness of this article’s claims may be raised. First, is it really critical thinking
that the CoI framework aims to measure with the cognitive presence construct? Second, even
if the cognitive presence construct does not describe critical thinking (as defined here),
cognitive presence might define and measure other important educational rationales.
In the initial and seminal articles by Garrison et al. (1999, 2001), it is made quite clear that
cognitive presence is proposed as an operationalization of critical thinking: “cognitive
presence as assessed and defined by the phases [represent] a generalized model of critical
thinking” (Garrison et al., 2001, p. 8). Moreover, these articles discussed established
characteristics of critical thinking (accuracy, logic, etc.) and rejected these as being too
“algorithmic” to be a suitable strategy to operationalize critical thinking (Garrison et al., 2001,
p. 12). Instead, the founders of the CoI framework wanted to focus on discussants that
“demand reason for beliefs [… in a] self-judging community” (Garrison et al., 2001, p. 12). The
claim in this article is that such a conception of critical thinking is not measured by the
cognitive presence indicators in a manner that upholds construct validity. Such an approach is
described by what I have called a minimum conception of critical thinking.
Operationalizations of discussants’ demands of reasons for beliefs—based on informal logic
(Toulmin, 1958/2003), as opposed to “algorithmic” approaches to cognition—are proposed in
the research field in several frameworks (Clark, Sampson, Weinberger, & Erkens, 2007;
Noroozi, Weinberger, Biemans, Mulder, & Chizari, 2012; Weinberger & Fischer, 2006) and may
represent an alternative approach to measuring cognitive presence.
What other kinds of educational rationales do the cognitive presence indicators possibly
measure, if not critical thinking? Problem solving is commonly associated and shares a number
of overarching themes with critical thinking (McCormick, Clark, & Raines, 2015). The CoI
literature mentions deep and meaningful learning (Biggs & Tang, 2007) as an associated
educational rationale. Higher-order knowledge acquisition is also a candidate (Anderson &
Krathwohl, 2001). One might also expect that high levels of cognitive presence coincide with
student engagement (Kahu, 2013; Kuh, 2009), cognitive engagement, and students spending
time on task rather than drifting into distractions. Nevertheless, a number of taxonomies and
tools have been developed to measure such educational rationales and it has not been
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established that cognitive presence measured as progress through phases of inquiry represents
a construct-valid measurement for any of them.
Implications

The argument in this article is addressed primarily toward the research community. If the
argument is found persuasive, it may spark some debate in parts of the community of
inquirers on collaboration and critical thinking in digital educational settings. The argument
may be refuted with an adequate explication of the validity of cognitive presence, or it may
stimulate further development of the CoI framework.
Other possible implications concern how to guide and facilitate educational discussions. If
critical thinking is more profoundly accounted for as checking a claim’s tenability than as
progression toward a solution, this might influence instructions and facilitation of discussions.
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Abstract
Online discussions are commonly used as learning activities in higher education. One of the rationales behind their
use is to enhance students’ competence in critical thinking and rational argumentation. In the research field, several
approaches to critical thinking and rational argumentation are suggested, and several frameworks for analyzing
online educational discussions are employed. In this article, online discussions from an introductory philosophy
course are analyzed. The microstructure of arguments (how arguments are backed) and the macrostructure of argumentation (how arguments are linked together in chains of arguments and counterarguments) are used as analytic
tools. The categories for analysis are based on Toulmin’s argument model. The aim here is twofold. First, the article
explores what occurs in online discussions in an introductory philosophy course where competence in argumentation is a specific learning objective, analyzed using the categories of the microstructure of arguments and the macrostructure of argumentation. Second, the article discusses how suitable the categories from Toulmin’s model are for
such analysis. The analysis reveals that the students eagerly discussed the topic, showed an understanding of the
topic, and employed subject knowledge. Yet, their discussion posts tended to be associative and unaddressed. The
categories of the microstructure of arguments and the macrostructure of argumentation proved powerful tools for
analysis. The analysis coincides with the students’ and teachers’ own evaluation of argumentation in the discussions,
yet it provides a more justified, detailed picture of the strengths and weaknesses in the students’ argumentation.
Nevertheless, important qualities of the discussion are not revealed by these categories. One recommendation for
teaching and facilitation is to provide students with an elaborated conception of rational argumentation.
Keywords
Argumentation, Online discussions, Arguments’ micro-structure, Argumentation’s macro-structure, Toulminmodel

Introduction
Online discussion is a common learning activity in higher education (Wise & Paulus, 2016).
Typically, students discuss topics asynchronously on discussion boards set up in learning
management systems (LMSs) or other platforms. In this study, discussions were set up as a
mandatory learning activity in an introductory philosophy course to enhance students’
competence in argumentation.
How did the students construct and place their arguments in the online discussions?
Moreover, what are suitable categories to analyze argumentation in online discussions? In
this article, these questions guide the analysis of discussion transcripts using the categories

Copyright © 2019 Author(s). This is an open access article distributed under the terms of the Creative Commons CC-BY-NC 4.0
License (https://creativecommons.org/licenses/by-nc/4.0/).
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of the microstructure of arguments and the macrostructure of argumentation. The first
question derives from an urge to understand how online discussions contribute to students’
learning and a desire to better facilitate online discussions for enhanced learning. The second question derives from theoretical and methodological discussions in the research field
about how to analyze argumentation in educational online discussions.
In education, online discussion serves different purposes—from socialization to the dissemination of information to the development of new knowledge (Salmon, 2013). Developing new knowledge, scrutinizing established conceptions, and contrasting conflicting views
all require the ability to reflect and think critically, propose sound arguments, and evaluate
the tenability of arguments (Andriessen & Baker, 2014). Deep and higher-order learning
require the ability to provide reasons for, evaluate, and justify knowledge claims and not
merely the ability to memorize and reproduce knowledge (Biggs & Tang, 2007; Marton &
Säljö, 1976). The quality of arguments students are able to articulate reflect the quality of
their learning (Andriessen & Baker, 2014). Despite the wide acceptance of critical thinking
and rational argumentation as learning objectives, research has shown students do not
develop these competencies as desired (Arum & Roksa, 2011; Cahill & Bloch-Schulman,
2012).
There are several approaches to critical thinking and rational argumentation in the
research field; consequently, there are several approaches to teaching and assessing rational
argumentation and critical thinking. Most studies on critical thinking maintain that the
ability to justify, evaluate, and provide reasons for knowledge claims is central (Dewey,
1998; Ennis, 1989; Facione & Facione, 2007; Siegel, 1988/2013; Toulmin, 1958/2003).
Therefore, competence in critical thinking and rational argumentation provides students
with powerful strategies for independent thinking and deep learning.
The development of students’ critical thinking and their ability to argue rationally are
vital for higher education, and are commonly stated learning objectives. Participation in
discussions provides an opportunity to practice rational argumentation, and to elaborate
and contest discussants’ views. Online discussions—written and asynchronous—may
enable in-depth debate and thoughtful learning. Educators and researchers strive to explore
how participation in online written discussions influences students’ learning and understanding of subject matter (Kovanović, Gašević, Joksimović, Hatala, & Adesope, 2015; Loncar, Barrett, & Liu, 2014; Schindler & Burkholder, 2014; Tsai & Tsai, 2014; Wise & Paulus,
2016; Zheng & Warschauer, 2015). Expectations about how online discussions may support
learning have been high; however, the research includes mixed documentation of the significance of online discussions vis-à-vis learning (Rourke & Kanuka, 2009; Thomas, 2013).
Previous research has shown there are challenges with online discussion, such as low activity, students not responding to each other’s posts, and surface-level rather than in-depth
discussion. Understanding what occurs in the discussions may inform and thus improve
how teachers and educational developers facilitate such discussions.
Content analysis—the analysis of discussion transcripts based on a pre-defined framework—has become the most used research strategy in relation to online educational discussions (Biasutti, 2017; Wise & Paulus, 2016). Researchers have suggested several frameworks
to analyze how students discuss in online educational discussions. Frameworks focusing on
argumentation based on Toulmin’s argument model are important in the field (WeltzerWard, 2011; Wise & Paulus, 2016). Here, I use and discuss a framework by Weinberger and
Fischer (2006) that analyzes online educational discussions by focusing on how students
construct single arguments (microstructure) and place them in chains of argumentation
(macrostructure). This framework builds on Toulmin’s (1958/2003) argumentation model.
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Several review articles have pointed to the abundance and weak theoretical grounding of
frameworks and the need to critically discuss these frameworks (Clark, Sampson, Weinberger, & Erkens, 2007; De Wever, Schellens, Valcke, & Van Keer, 2006; Weltzer-Ward,
2011). Consequently, a critical discussion of how Toulmin’s model functions as a means to
analyze students’ arguments is needed.
The aim of this article is twofold. First, it explores what occurs in online discussions in
an introductory philosophy course where competence in argumentation is a specific learning objective, analyzed using the categories of the microstructure and macrostructure of
argumentation. Second, it discusses how suitable the categories from Toulmin’s model are
for such analysis.

Method and description of the empirical context
Analytic framework
What is an argument and how do we analyze argumentation? In its most basic form, an
argument is a linguistic expression consisting of at least one part that expresses a claim or
statement of opinion. Ideally, another part (or parts) of the argument serves as backing for
the claim and eventually a limitation of the claim (Leitao, 2000; Toulmin, 1958/2003). The
processes of argumentation involve discussants who present claims they find plausible to
convey opinions to their audience. If an opponent contests an adduced claim, she/he may be
contesting the claim itself and/or the information backing the claim. Sequences of argumentation thus consist of arguments, counterarguments, and replies. Counterarguments
may propose new opinions or address the tenability or relevance of the initial claim(s) or
their backing.
Weinberger and Fischer (2006) developed a coding scheme to analyze the argumentative
construction of knowledge in online educational discussions. Their model comprises four
dimensions1. The argument dimension—the focus of this article—emphasizes two aspects
of argumentation: a) the macro-level of argumentation, based on Leitao (2000), which
focuses on sequences of argumentation; and b) the micro-level of argumentation, based on
Toulmin (1958/2003), which focuses on the structure of single arguments. In the next section, I present the categories of the microstructure of arguments and the macrostructure of
argumentation. In the analysis section, I identify arguments of the different categories.
Analysis of the macro-level of argumentation

The analysis of the macro-level of argumentation focuses on how discussants link posts
together as sequences of argumentation. The lack of links between posts shows the discussion lacks a common focus. Table 1 contains an overview of categories of links between
arguments and their descriptions.

1. Weinberger and Fischer (2006) include the following in their coding scheme:1) Participation—both overall activity and heterogeneity of interaction. 2) Epistemic dimension—construction of problem space; conceptual space;
adequate relations between problem and concept; inadequate relations between problem and concepts; relations
between prior knowledge and problem. 3) Argument dimension—a) micro-level, how arguments are backed by
evidence (as described above, based on Toulmin’s model); and a) macro-level, how a chain of arguments support
or criticize a position (arguments, counterarguments, integration of positions/arguments). 4) Social mode of coconstruction—articulating thoughts; questioning; coordinating the discussion; integration-oriented consensus
building; conflict-oriented consensus building. This results in a complex scheme where coding according to the
four dimensions may overlap.
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Table 1 Categories of the macrostructure of sequences of argumentation
Category

Description

Argument

Statement put forward to convey an opinion and convince interlocutors

Counterargument

Argument that opposes the preceding argument and proposes an alternative opinion

Integration (reply)

Statement that aims to integrate two arguments

Non-argumentative moves Questions, coordination, meta-statements
Based on Weinberger and Fischer (2006)

In this article, links between discussion posts are identified. How posts are linked as starting
points, counterarguments, or attempts to integrate may indicate the presence or lack of
explicit argumentation.
Analysis of the micro-level of argumentation

Toulmin’s work on informal logic (Toulmin, 1958/2003) is a standard account of the components and structure of single arguments (Andriessen & Baker, 2014; Inch & Warnick,
2011). According to Toulmin, an argument consists of advancing a claim, a proposition the
utterer holds true and wants to defend. The claim needs support to be justified and accepted
as true. Data works as evidence for claims. In many cases, we need something that connects
the data to the claim and guarantees the data really gives evidence for the claim. Toulmin
calls the premise that guarantees the inference from data to evidence as backing. Backing
may need some kind of support, called the warrant. However, the data, backing, and warrant may support the claim with varying degrees of certainty. The claim may follow with
necessity or some degree of probability. Estimating the probability of the claim is part of the
line of argument and is called the qualifier. The circumstances under which the claim is not
true is the rebuttal. Figure 1 illustrates the model.

Figure 1 Toulmin’s argument model (Based on Toulmin, 1958/2003)

Weinberger and Fischer (2006) based their coding scheme for the microstructure of arguments on a simplified version of Toulmin’s model. In the simplified model (Figure 2), data,
warrant, and backing are merged under the heading backing. The rebuttal and qualifier are
merged under the heading qualification.
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Figure 2 Simplified Toulmin model

The simplified model provides categories to determine whether an utterance contains a
claim, whether the claim is supported with backing justifying the claim, and whether the
limitations of the claim are explicated. The frequent occurrence of posts and arguments
lacking these components indicates weaker argumentation.
Table 2 presents an overview of the categories of the microstructure of arguments.
Table 2 Categories of the microstructure of single arguments
Category

Description

Component

Simple claim

Statement that raises a claim without providing any evidence or
limiting the context of where the claim is asserted to be valid and
true

CLAIM

Grounded claim

Statement that raises a claim and provides evidence proving the
CLAIM
claim but lacks a limitation of the context wherein the claim is valid BACKING

Qualified claim

Statement that raises a claim and limits the context where it is true CLAIM
and valid but lacks evidence proving its truth
QUALIFICATION

Grounded and qualified claim

Statement that raises a claim, provides evidence proving the truth,
and demarcates the context wherein the claim is valid

Non-argumentative
moves

Posts that do not raise a substantial claim about the topic discussed,
including questions, suggestions on how to proceed with the discussion, etc.

CLAIM
BACKING
QUALIFICATION

Based on Weinberger and Fischer (2006)

Material and empirical context
The analyzed discussions were collected from an online introductory philosophy course. As
competence in argumentation was an important learning objective in the course description and the teachers considered the online discussions to be vital in achieving this objective, the material is suitable to investigate students’ argumentation.
The primary data source is transcripts from discussions in the LMS. Students were
informed about the research on their contributions to discussions, and consent was
obtained. At the end of the semester, transcripts of LMS discussions were made and put into
a spreadsheet. Posts from non-consenting students were removed, and all names were
replaced with aliases. The steps in the analysis of the discussions are described at the end of
this section.
In addition to the discussion transcripts, course materials (course readings, video lectures, and instructions) and course descriptions (including a description of the learning
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objectives) were collected as secondary data and used to describe the context of the discussions, thus enabling an understanding of the topics discussed. Interviews with the teachers
provided the background and further information about the rationale for online discussions as a learning activity and the teachers’ evaluation of how such discussions worked as
a learning activity. Two researchers conducted a semi-structured focus group interview
with the two responsible teachers based on an interview guide disseminated to the interviewees in advance. In the interview, online discussions in similar courses were discussed
based on the teachers’ experience. The interview was recorded, and some parts were transcribed.
The course was offered as part of the first semester of a BA program in philosophy and
as an elective for students from other programs. The course covered an introduction to
selected philosophical topics. The teaching and learning activities were video lectures,
mandatory course readings, individual written assignments, and mandatory participation
in online discussions. All teaching and learning activities occurred via the LMS. Twentyfive students enrolled in the course. The analyzed material is from a discussion in week
three of the course. The students were split into two discussion groups of 12 and 13. Each
student had to contribute at least two posts and was encouraged to post more.
The topic for the analyzed discussions concerned “questions about the meaning of life.”
This was chosen to appeal to students in an introductory philosophy course. The central
issues were the distinction between objective and subjective criteria for meaningfulness and
problems with establishing objective criteria for a meaningful life when the basic foundations for such criteria (such as God) are contested. The instructions for the discussion
required the students to:
[D]iscuss the following assertion: There are only subjective criteria for a meaningful life. [...] (Excerpt
from instructions in LMS)

Two examples followed the assertion: “Blob” watching brainless TV shows and drinking
beer and Sisyphus being forced to push a stone uphill only to see it inevitably roll down (in
this example, he was given a pill that made him feel happy). The examples showed lives that
could commonly be considered meaningless; however, both characters claimed their lives
to be meaningful due to their subjective criteria. The assertion in the instructions closely
related to an article (Wolf, 2009) on the reading list and rephrased examples from the article
and video lectures. However, the assertion raised a claim that contradicted the article’s primary claim. The instructions encouraged students to use concepts and ideas from the article to focus “how you place your arguments” and to find “relevant distinctions between the
two examples.”
Altogether, 18 students wrote more than 10,000 words (equivalent to 20 standard pages)
over a six-day period. This is far more than the mandatory requirement and demonstrates
students participated in the discussion enthusiastically. The mode of the discussion was
asynchronous. Discussants were not logged on at the same time, and there were time lapses
between postings. Some posts are rather long; they address more than one topic and contain
several arguments. The discussions stayed focused and did not go off topic. Students
employed subject terms, demonstrating a good understanding of the discussed topic. This
indicates the students read the course readings and watched the video lectures. Almost all
posts were well written on a surface level; the language was clear and readable. Even though
the topic may have provoked high-flown thoughts, the discussants maintained a balanced,
sober approach in their writing.
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In the interview, the teachers confirmed that argumentation and critical thinking were
objectives of the course as a whole and particularly of the discussions. The teachers aimed
to stimulate: a) activity and dynamics (all participating students engaged in the discussions); b) use of subject terms and knowledge from the course material; and c) reflexivity
(providing and evaluating reasons for claims). The teachers claimed that discussions functioned as opportunities to practice using subject concepts and knowledge from the course.
The teachers’ experience was that in these kinds of discussions in similar courses, students
succeeded with rational argumentation only to a limited degree. One interviewee summed
it up this way:
[. . .] one might say that they [the discussion posts] are rich, and that they have a philosophical content.
People [students] are sitting there, writing up posts that are more individual reflections than contributions to a discussion, meaning that much of a post is not addressed towards a discussant. (Teacher, introductory course in philosophy)

Nevertheless, even if the teachers found the discussions useful learning activities in terms of
practicing subject terms and using knowledge from course readings, they noticed the students succeeded with rational argumentation only to a limited degree. This made it interesting to analyze how students actually constructed their arguments according to the categories of the microstructure of arguments and the macrostructure of argumentation.

Analytic procedure
The analysis of the discussion transcripts comprised several steps. First, macrostructures of
argumentation were analyzed. How students referred to the assignment, the initial assertion, and previous posts was identified and visualized. Second, the microstructure of the
arguments was identified and categorized. Posts were condensed and paraphrased to make
the argumentative structure more transparent. Words and phrases that may indicate a relationship between a claim and backing (conclusion and premises), such as therefore, because,
and so, were read with extra caution. Finally, the students’ meta-comments about the discussion were carefully read to compare and triangulate their evaluations with the analysis
and with the teachers’ evaluation stated in the interview.

Analysis
Analysis of the macrostructure of argumentation and students’ responses to the
assignment
Macrostructures of argumentation describe how discussants link posts together in chains of
arguments, counterarguments, and attempts to integrate arguments and counterarguments.
According to Leitao (2000), opposition and contrasting opinions are core characteristics of
argumentation processes. Figure 3 illustrates how students linked their posts to previous
posts. Posts where discussants directly address other discussants by name are categorized as
explicit references. Posts where discussants take up specific points without using the name
of those they address are categorized as implicit references.
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Figure 3 Discussants referring to other posts, groups 1 and 2. Arrows on the left illustrate references to the teacher’s instructions; arrows on the right illustrate references between students’
posts; black arrows indicate explicit references; and gray arrows indicate implicit references
(referring to an argument without mentioning who posted it).

In discussion 1, six posts refer explicitly to posts by other students. Seven posts do not refer
explicitly to other posts at all, although they relate to the discussion topic. Four posts refer
explicitly to the initial post by the teacher. Discussion 2 shows a somewhat different pattern.
Only two posts refer explicitly to the initial post by the teacher. Eleven posts explicitly
address posts by other students. Seven posts do not refer explicitly to other posts at all,
although they relate to the discussion topic.
How do students place their arguments in relation to previous posts? How do they indicate whether their posts represent counterarguments or attempts to integrate opposing
claims? Challenging claims and backing claims are vital for argumentation to achieve
improved understanding. According to Littleton & Mercer (2013) and Wegerif (2015), a
focus on reasons and justification, challenging and problematizing other views, and asking
for clarification, are hallmarks of explorative discussions.” Such discussions are suitable to
develop new knowledge and better understanding. The examples below show how students
referred to each other’s posts critically and exploratively.
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• “Ann, I do not completely agree with your claim that . . .” (Fred, post 9, group 1)
• “To Heidi, what if we look at the example from a different angle: . .” (Greg, post 15, group 1)
• “Greta, I do not understand your argument [. . .] To Flo who writes that [. . .]. How is this
possible? I would claim that [. . .] (Don, post 9, group 2)
About half of the posts have such characteristics. The other half have explicit references to
other posts and consist of acknowledging, supporting, or building upon previous posts
rather than critiquing or offering contrasting views:
•
•
•
•
•

“Wolf argues, as you, Ann, comment, that . . .” (Bob, post 7, group 1)
“. . . as Chris and Dave say . . . (Heidi, post 13, group 1)
“Exciting to read your post, Bonnie.” (Carl, post 2, group 2)
“I think the same as Carl . . .” (Flo, post 7, group 2)
“Don points to something important here” (Carl, post 10, group 2)

This illustrates the potential for argumentation, as opposition and contrasting (Leitao,
2000) and explorative discussions (Littleton & Mercer, 2013; Wegerif, 2015) were utilized
only to a limited degree.
Analysis of students’ responses to the instructions for the discussion/discussion task

Thirteen posts refer to the initial post by the teacher stating the discussion topic, the assertion that “[t]here are only subjective criteria for a meaningful life.” The assertion relates
closely to and contradicts the main message in an article from the course readings.
What does it mean to “discuss an assertion,” and what are the criteria to successfully
complete such an assignment? “Discuss an assertion” is a commonly used phrase for assignments. Interpreted loosely, it means “elaborate on the topic” or “exchange some ideas” about
the topic. A more narrow and analytical interpretation of the task demands that discussants
focus on the initial assertion, propose several arguments for and against, evaluate and weigh
such arguments, and eventually evaluate the tenability of the initial assertion.
How did the students relate to the initial assertion (“There are only subjective criteria for
a meaningful life”)? Only a few of the discussion posts related explicitly to the initial assertion. Four posts pointed out that the assertion is contrary to the message in the article
(Wolf, 2009) to which the assignment refers. A few posts took an explicit stance regarding
the assertion, claiming the assertion is untenable and pointing to its problematic implications. Posts that did not refer explicitly to the initial assertion discussed the more general
question about meaning and life. Some of these argued in favor of subjectivity as primordial, implicitly supporting the initial assertion. Other posts discussed the examples and the
distinctions between them.
An evaluation of how the discussants discussed the assertion—in the sense of presenting
arguments for and against it and of its tenability—indicates the discussion as an assignment
failed, as only a few posts addressed the tenability of the initial assertion. However, the discussion was successful as an arena for students to practice using subject terms and to discuss knowledge from course readings by exchanging ideas with peers.
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Analysis of the microstructure of arguments

The previous paragraph focused on how discussants related their posts to other posts. Next,
we look at how discussants constructed their arguments—that is, the microstructure of
arguments. According to established theory (Toulmin, 1958/2003; Weinberger & Fischer,
2006), arguments consist of a claim that expresses the utterer’s intention or belief he/she
wants to convey, the backing of the claim that provides the reason to accept the claim, and
the qualification/limitation of the claim that states the limitations of the claim’s validity.
According to Weinberger and Fischer (2006)’s coding scheme, the most sophisticated
posts contain an explicit claim, a backing or justification of the claim, and a qualification
that limits the claim’s validity. Successful argumentation depends on the discussants’ ability
to put forward such arguments. Therefore, arguments that lack backing, qualification, or
both represent weaker modes of argumentation.
After condensing the material, all the argument types described in Weinberger and Fischer (2006)’s coding scheme were identified. Examples of several types of arguments are
shown below.

Figure 4 Claim with backing and limitation

Figure 4 illustrates a complete argument containing a claim, backing, and rebuttal. The
utterer responds to a question raised in the teacher’s instruction about whether the two
examples, Blob and Sisyphus, are the same in terms of meaningful lives or whether there are
relevant distinctions. The utterer’s main claim is that there are no relevant distinctions. This
is backed by pointing to what the two examples have in common. Further, the utterer draws
attention to the limitation of what can be deduced from the examples. Even if the examples
of Blob and Sisyphus have no relevant distinctions between the meaningfulness of their
lives, their lives’ meaningfulness is limited only by the degree to which they experience
them as meaningful. However, this last component of the argument may also be interpreted
as a separate claim responding to the more general discussion about subjective versus
objective criteria for meaningful lives. According to this interpretation, other parts of the
post may serve as backing and/or qualification.
However, this kind of argument containing a claim, backing, and qualification is atypical
for the material. This category of argument represents fully developed, complete arguments
and thus the ability to practice argumentation, are rare in the material. More incomplete
variants and less-developed arguments are more frequent. Examples of such arguments
contain a claim but lack qualification and/or backing. Below are examples of these categories.
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Figure 5 Claim with backing but without qualification

The utterer disagrees with the initial assertion. As backing for this claim, she/he presents
arguments based on the course readings. The first backing is that Wolf (2009) states positive
value is a prerequisite for a meaningful life and that such value cannot be purely subjective.
The second is that purely subjective criteria imply solipsism, thus neglecting other perspectives. No limitation of the claim or the specific circumstances under which the claim or
backing is valid are specified. For the first part of the backing, a limitation may be that one
needs to accept Wolf’s argument as authoritative if this backing is to have any weight. If a
discussant does not accept Wolf’s line of reasoning, she/he will probably be unconvinced by
the first utterance in the argument’s backing. The lack of an explicated qualification in the
argument may indicate the utterer does not see the limitation of the backing or recognize
how the argument may be refuted.

Figure 6 Claim with qualification but without backing

Figure 6 illustrates one among several variants of incomplete arguments. The utterer claims
that a meaningful life must contain some specific elements. The post contains no attempts
to back or justify this claim. Perhaps the utterer takes the claim to be self-evident or intends
to build on something that was previously backed in the discussion. Because the utterer did
not explicate how she/he intends to back the claim, we as the audience (fellow discussants
or evaluators of the discussion) have no opportunity to considerer any backing, but observe
that backing is omitted. Nevertheless, in this post, the utterer explicates a limitation to the
claim. Again, it is not made explicit by the utterer whether this represents a qualification
and thus a limitation of the claim’s extension, or a problematization of the claim and thereby
a counterargument to the claim.
A category of arguments that Weinberger and Fischer (2006) described as less advanced
and that consequently contribute the least in a discussion are arguments that raise a claim
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without providing justification or backing or any qualification that limits the validity of the
claim. Such arguments are quite common in the material. Figure 7 illustrates a claim that
lacks both backing and qualification.

Figure 7 Claim without backing or qualification

One example is shown above. One discussant states that (normally) people do not judge or
tell others how to live their lives. In the post, the utterer continues by uttering that no one
will tell you whether or not you have a meaningful life. The context of this statement is a
sequence in the discussion where another discussant claimed that judging each other’s life
implicitly indicates that some kind of (objective or at least common) criteria for meaningful
lives are available. This statement functions as a counterargument. However, concerning
the microstructure of arguments, this claim stands out as an unsupported and unjustified
claim.
In summary, condensing students’ posts and categorizing them according to Weinberger
and Fischer (2006)’s microstructures of arguments showed that all types of arguments are
found. Most frequent are arguments that raise a claim without providing backing or limitation. Complete arguments (containing an explicit claim, backing, and qualification) are
underrepresented. This coincides with previous research (Noroozi, Weinberger, Biemans,
Mulder, & Chizari, 2013; Tsai & Tsai, 2014; Wise & Hsiao, 2018).
Students’ meta-comments about argumentation

Posts where students explicitly commented on the discussion or their own understanding
were read with extra caution. Typically, such passages contained apologies for their problems understanding the topic and described difficulties with clearly articulating their ideas.
In some passages, students also commented on how the discussion took form:
Just a little objection: Can we be better at discussing WITH each other and using one another’s points, either criticize/slaughter them or back them up? With some exceptions, this discussion is mostly our own
posts with our/some opinions about the topic; however, without addressing the disagreements between
us, we can’t argue our points well.

Interestingly, the student cited here recognized that the discussants’ comments on each
other’s posts remained on a surface level, even when they addressed each other explicitly.
However, without addressing each other’s claims or arguments, no real discussion occurred.
Another student responded, explaining that he found it demanding to take a stance on the
questions discussed:
We want . . . first and foremost to convince ourselves about what we mean about these things. Therefore,
maybe for some of us, it is enough to say something about where you place yourself in relation to the text,
rather than having strong opinions against (or strong support for) what the other discussants say.
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A third student entered the conversation. His comment may be interpreted as stating that
he found the topic challenging and that discussions with peers are stimulating and inspire
his own thinking:
It is easy (at least for me) to get entangled in such thoughts, and so I understand why philosophy is best
done in the company of others ;-).

This passage is a view into the students’ difficulties understanding the discussed subject and
their quest to master discussing these topics. The students’ reflections show both understanding of challenges according argumentation and challenges according understanding
of subject topics. Yet, analyzed by using microstructures of arguments, such posts will be
classified as “non-argumentative moves” (posts that do not raise a substantial claim about
the topic discussed, including questions, suggestions on how to proceed the discussion, etc.;
see Table 2). This may indicate a deficiency with Weinberger and Fischer (2006)’s coding
scheme focusing on the micro- and macrostructure of arguments—namely that students’
self-reflection is disregarded. These reflections are interesting, valuable parts of the material. Yet, it is interesting to note that students identify similar shortcomings in the discussions, as identified by analyzing according to the macrostructure, namely that the discussants did not address each other. The coinciding between students’ meta-comments on this
theme and the analysis of the discussion transcripts represents a form of informant validation of the analysis, which is also supported by the teacher interview.
Summing up and implications

According to the first research question of how students construct and place arguments in
an online educational discussion, analyzed by the categories of the microstructure of arguments and the macrostructure of argumentation, the analysis of the macrostructure of
argumentation showed that even though the students showed good knowledge of course
readings, they commonly wrote posts without clear reference either to other students’ posts
or to the initial assignment. Instead of constructing lines of argumentation consisting of
arguments, counterarguments, and the integration of arguments, students posted their
thoughts without any clear and explicit link to other discussants’ arguments. Thus, the
potential for expanding understanding by contrasting points of view is fulfilled only to a
limited degree. Further, responding to the assignment “discuss the following assertion . . .”,
the students seem to interpret “discuss” as an invitation to write whatever they thought
about the topic. More elaborated responses to the assignment are rare, such as the presentation of arguments for and against the initial assertion, or taking a stand regarding the initial
assertion based on some kind of evidence or argument, or critiquing other discussants’
stands regarding the initial assertion by scrutinizing the backing they offer. Further, the
arguments students constructed tended to be incomplete according to Toulmin’s model,
lacking backing and/or limitation of the claim’s validity.
The potential for generalization based on a small amount of material is limited. Yet, previous studies had similar findings—students’ argumentative level in online educational discussions is commonly weak. Interestingly, the students’ meta-comments and the teachers’ general
impression of online discussions coincide with the analysis in this article; even if the argumentative level is weak, the discussions are both interesting and in some ways are worthwhile
learning activities. Nevertheless, the analysis performed with the categories of the arguments’
micro- and macrostructure provide a more detailed, profound picture of what occurs in such
discussions than was found in the teachers’ evaluation or in the students’ meta-comments.
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This leads to the second research question: How suitable are the categories used in the
analysis? As shown above, a more profound picture of what occurs in the discussions is possible based on the categories. The categories are powerful lenses with which to identify the
strengths and weaknesses in argumentation. Yet, analyzing the microstructure of arguments requires careful interpretation and involves reconstructing more or less disguised
argumentative structures in students’ writings to see how these structures fit into the established classification. It might be tempting to over-interpret and take a far too charitable
approach, which might result in adding too much sophistication to the argumentation.
Another risk is employing too little sensitivity, thereby missing some of the argumentative
qualities. This difficulty is identified in previous research (Erduran, Simon, & Osborne,
2004, p. 919) and relates to clarifying which parts of a linguistic expression count as a claim,
backing, or qualification. In natural language, like the students’ posts, it is rather implicit
which parts (are meant to) serve as a claim, backing, or qualification, and the components
of arguments (claim, backing, and qualification) are presented in contingent order. Further,
a statement in the discussion may function as a claim or as a backing for a recently posted
claim. The discussants wrote without any attempt to fulfill the argument pattern prescribed
by Toulmin. Therefore, categorizing their writings according to this model was not straightforward. In some cases, the relationships between posts or between argument parts might
have been rather implicit. These demanded careful interpretation when analyzing and categorizing the argument structures. Therefore, even if this argumentation framework represents a sound approach to analyzing argumentation, careful consideration is necessary
when using the framework to analyze natural language. Moreover, it is worth noting that
students’ self-reflection, as presented above and which may be important for students’
development of argumentative and substantial competence, is not acknowledged by Weinberger and Fischer’s categories.
In summary, students participated in the online discussion enthusiastically, yet the quality of their argumentation is weak according to this model. Micro- and macro-levels of
argumentation are useful categories to analyze what occurs in discussions. Analysis based
on the categories provides a richer, more detailed picture of students’ argumentation than
teachers’ and students’ evaluations. Nevertheless, analysis using these categories is not
straightforward and demands careful interpretation.
What can be learned from this analysis of the transcripts of online discussions among
students in an introductory philosophy course? It is striking that the students demonstrate
a weak understanding of what “argumentative coherence” means. In the discussion, they
fail to back their claims and to address their arguments to discussants’ claims. This is probably because they need to elaborate an understanding of the qualities of argumentation
related to the micro- and macrostructures of argumentation. The students seem to be busy
trying to grasp the concepts used in the course literature to discuss “subjective and objective
criteria for a meaningful life”. Of course, this is worthwhile; however, it seems too daunting
a challenge to both manage complex subject knowledge and subject terms and simultaneously explore how to argue coherently.
For teachers who set up online discussions as learning activities to promote deeper learning and/or competence in rational argumentation, the micro- and macrostructure of argumentation may be elusive categories. To request that students explicate what their claim is,
how it is backed and limited, and which of the discussants’ arguments they address, may
enhance the quality of their postings. Without explicitly understanding basic features of
rational argumentation, students are left to discover the craft of argumentation by themselves. Learning is therefore a result of osmosis—knowledge and skills transmitted by being
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in a salient milieu or due to serendipity. Learners grasp the craft and categories of argumentation by stumbling upon them or inventing them themselves. Learning something inductively and implicitly by osmosis or serendipity may work; however, by learning in such ways,
students miss understanding explicit and precise concepts about argumentation and consequently lack precise instruments to evaluate and discuss argumentation with their peers.
In the introduction, I sketched the idea that students’ comprehension of a subject is
reflected in the quality of the arguments they are able to present about that subject. Mastering the craft of argumentation is thus a powerful tool to learn a subject. In mastering the
ability to identify claims, the backing and limitation of claims are key competencies that
enable learners to scrutinize and evaluate the tenability of knowledge claims.
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Abstract
Educators and researchers strive to explain how participation in online educational discussions
influences students’ argumentation and, thus, their learning. To do this, researchers need a framework
with which to analyze the quality of argumentation. Scholars reviewing the field have identified more
than 50 frameworks for the content analysis of online educational discussions. However, a lack of
consensus about which frameworks best assess the quality of argumentation in online educational
discussions hampers opportunities to build on previous research and compare findings. Frameworks
and coding schemes based on Toulmin’s argument model, which focuses on the micro-structure of
arguments, are held to be among the most prominent in this research field. These frameworks suggest
that researchers can assess rational argumentation as the ability to produce complete arguments, which
contain a claim, the backing of this claim, as well as possible limitations and rebuttals regarding this
claim. First, this article presents an overview of how frameworks based Toulmin’s model are used in
the research field to analyze online educational discussions. The perception that such frameworks are
used extensively will be discussed in the article. Second, the article evaluates the adequacy of such
frameworks by using Toulmin categories to analyze excerpts of arguments from a discourse about the
Earth being flat or spherical. The article fills a research gap identified in previous review studies, i.e.,
it considers and problematizes the adequacy of important research instruments in the field. The article
concludes with the assertion that counting the presence of the components of Toulmin’s argument
seems to be an inadequate approach to analyzing the argumentative quality of students’ contributions
in online educational discussions.

Keywords
Online educational discussions; argumentation; content analysis; Toulmin’s argument model

Research Questions
1. How is Toulmin’s argument model used in research on online educational discussions?
2. How adequate is this model for the analysis of argumentation and learning in online educational
discussions?

How the Research in this Paper Advances the Field
The article contributes to methodological debates about how argumentation in online educational
discussions can be analyzed. The analytic strategy of counting the presence of argument components
based on Toulmin’s model is discussed and problematized.
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1. Introduction
Argumentation is a key competence in almost every academic subject, and a growing
body of literature points to links between the quality of argumentation and that of learning
(Andriessen & Baker, 2014; Nussbaum, 2011). Online educational discussion is a learning
activity commonly used to enhance students’ capacity to present and evaluate rational
arguments. Online discussions include affordances to mediate student interactions in a
flexible mode, thus allowing students to write their own arguments and consider those of their
peers at their own pace.
Both educators and researchers seek to understand how discussion and collaboration
influence students’ ability to think critically, to present and evaluate rational arguments, and,
ultimately, how these factors affect their learning. Questions in the research field typically
deal with the best methods for facilitating online discussions among students and the
outcomes of such discussions. Researchers employ several research methods to analyze
students’ argumentation in online educational discussions, with content analysis being the
most frequently deployed (Gao et al., 2013; Wise & Paulus, 2016). Content analysis consists
of analyzing discussion transcripts based on a predefined framework and coding scheme, with
the aim of identifying and analyzing crucial aspects of students’ writings. This analysis serves
as both an observational study that provides a window into cognitive and social processes and
an analysis of the products of such processes.
Previous research has suggested several theoretical frameworks for the content
analysis of online educational discussions. In a comprehensive review, Weltzer-Ward (2011)
identified more than 50 frameworks and coding schemes used in research on learning in
online discussions. Researchers continue to develop and propose new frameworks to analyze
student learning through online discussions (see, e.g., Biasutti, 2017), with much of the focus
being on the students’ critical thinking and rational argumentation.
Several scholars in the field have pointed to the need to critically discuss both the
validity of the frameworks and the links to their theoretical backgrounds (Clark et al., 2007;
De Wever et al., 2006; Noroozi et al., 2012; Nussbaum, 2011). More than a decade ago, De
Wever et al. ( 2006, p. 6) raised a concern that remains pertinent in this research field:
There are questions about the coherence between theoretical base and the
operational translations of the theory in the instruments. Instruments are hardly
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compared or contrasted with one another… [and] validity of the instruments [is]
limited.
De Wever et al. observed that, despite the growing research literature on the content analysis
of online educational discussions and methodological approaches, there was a persistent need
for thorough discussions about the suitability of proposed coding schemes. This observation
was echoed by Clark et al. (2007) in their review of several frameworks used for the content
analysis of argumentation in online educational discussions:
This variety of perspectives leads to the obvious conclusion that it is insufficient
for researchers to say “we measured the quality of argumentation” or “we
successfully supported argumentation.” Researchers need to specify the
theoretical interpretation of argumentation underlying their analytic methods in
order to facilitate communication and comparison in relation to other research in
the field. Clearly there are multiple theoretical perspectives and aspects of
argumentation worth fostering. Clarity of communication regarding theoretical
commitments and pedagogical goals is therefore critical in terms of environment
design and analytic frameworks. (Clark et al., 2007, pp. 367–370)
According to Clark et al., it appeared that argumentation was considered a phenomenon, even
without the need for further clarification. They, therefore, emphasized that argumentation is
not a single, easily conceptualized subject. Similar to De Wever et al. (2006), they called for
the need for more thorough discussions concerning analytic frameworks and their theoretical
backing.
Validity concerns the quality of inferences that researchers draw from data. A lack of
research instruments (i.e., coding schemes) to adequately bridge data and theoretical
constructs makes it difficult for researchers to draw valid inferences and move beyond the
process of data gathering (De Wever et al., 2006). A lack of consensus as to which
frameworks best assess argumentation hampers the efforts to build on previous research.
Therefore, it is urgent to discuss how adequate these frameworks and coding schemes are for
conceptualizing students’ learning of argumentation skills when applied to the content
analysis of online educational discussions.
Despite concerns about the theoretical bases and frameworks for data interpretation,
the research field is growing. In a handbook chapter, Wise and Paulus (2016) pointed to a
commonly used group of analytic frameworks and coding schemes:
_________________________________________________________________________________
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One of the most extensively utilized group of models for conceptualizing learning in
online discussions is grounded in argumentation as a desired form of academic talk.
Models for thinking about argumentation in online discussions are often based on
Toulmin’s model which conceptualized individuals’ argumentative moves as claims
(possibly warranted with grounds), rebuttals and qualifiers. (Wise & Paulus, 2016, pp.
273-274)
Similarly, Weltzer-Ward (2011, p. 69) found that “variations on Toulmin’s (1958) argument
framework which provides a theoretical basis for describing argument construction have also
been extensively employed [as the basis for content analysis coding schemes for online
discussions].” Other reviewers have reached a similar conclusion (Noroozi et al., 2012;
Nussbaum, 2011). However, neither Wise and Paulus (2016) nor Weltzer-Ward (2011)
provided a thorough review or discussion of Toulmin-based frameworks. In a review of the
research on argumentation in STEM education, Erduran et al. (2015, p.11) noted “that there
may be qualitative variations in the way that researchers have adapted his [Toulmin’s]
framework.” However, their review did not delve into these variations. Furthermore, Noroozi
et al. (2012) commented on the influence of Toulmin’s model and discussed the related
constraints and affordances as a means to analyze discussions. Among their conclusions was
that future reviews of the field should analyze how researchers focus on and operationalize
argumentation (p. 101). Other scholars have also criticized the use of Toulmin’s model for the
analysis of argumentative quality (Andriessen & Baker, 2014; Nussbaum, 2011).
Consequently, a discussion about how Toulmin-based frameworks contribute to our
understanding of critical thinking, rational argumentation, and learning in online educational
discussions is urgent.
In addition to using Toulmin’s model, researchers have employed several strategies
for analyzing the quality of argumentation. These analytic strategies typically focus on
different aspects of argument quality and include the discussants’ change of opinion
(Nussbaum et al., 2007); conceptual quality, which evaluates the acceptability of an
argument’s evidence (Clark & Sampson, 2008); students’ use of theory in argumentation (De
Wever et al., 2007); the macro-structure of argumentations, i.e., their interaction patterns and
argumentation sequences (Leitao, 2000; Weinberger & Fischer, 2006); and the epistemic
nature of students’ reasoning (Duschl, 2007).
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This article presents an overview of how frameworks employing the Toulmin model
are used in the research field. Furthermore, the article discusses whether these frameworks
and coding schemes enable valid inferences to be made about critical thinking and rational
argumentation in online educational discussions. Two research questions guide the article:
1. How is Toulmin’s argument model used in research on online educational
discussions?
2. How adequate is Toulmin’s argument model for the analysis of argumentation and
learning in online educational discussions?
By tackling these questions, the article contributes to theoretical and methodological debates
on how argumentation can be analyzed and how student activity in online discussions can be
assessed.

1.1. Toulmin’s Argument Model
Toulmin (2003/1958) proposed a model for analyzing the microstructure of arguments
as a way of challenging the traditional conception of logic as a formal and a priori discipline.
Aristotle’s thoughts on rational thinking have guided Western scholars since antiquity, a
tradition that states that rational thinking consists of drawing valid conclusions from premises.
The paradigmatic form of an argument is syllogism, which consists of a major premise, a
minor premise, and a necessary conclusion drawn from the premises:
Major premise:
Minor premise:
Conclusion:

All humans are mortal.
Socrates is a human.
Socrates is mortal.

According to this view, the validity of an inference—from premises to conclusion—is a
function of the argument’s form. Every deduction—from premises to conclusion—based on a
logically valid form will always be valid.
This conception of rationality and reason as applications of formal logic has been
challenged, leading to a re-evaluation of how we should educate students to develop
competence in rational argumentation. According to Toulmin (2003/1958), real-life
argumentation often involves meeting premises and lines of reasoning that may lead us to
conclusions that are not necessarily, though are probably, true or false. Probability may be a
function of premises that are considered more or less true or an inference from premises to a
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conclusion that is not deductively necessary but, rather, inductive and contingent. Toulmin’s
work is part of a contemporary orientation toward this informal logic.
INSERT FIG. 1.

Figure 1
Toulmin’s Argument Model

In Toulmin’s model (Figure 1), an argument consists of putting forward a claim,
which needs support in order to be justified and accepted as true. Data work as evidence for
claims. In many cases, we would need information that bridges data to the claim and
guarantees that the data provide evidence for the claim. Toulmin names this form of premise,
which guarantees the inference from data to claim, backing. Backing may need some type of
support, which is called a warrant in this model. However, the data, warrant, and backing
may support the claim with varying degrees of certainty. The claim may follow with necessity
or a degree of probability. The probability estimate of the claim is also part of the argument
and is called a qualifier. For some arguments, there is also information indicating the
circumstances under which the claim is not true. Such information is called the rebuttal.
Figure 1 illustrates the relations between the different components of an argument.
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2. Methods
This section presents the methodological procedures for gaining an overview of how
Toulmin’s model is used in the research field and for critically evaluating how adequate
coding schemes based on the model are used for analyzing the general quality of
argumentation in online educational discussions.

2.1. Methodological approach to research question 1
The starting point in addressing the first research question is the assumption that the
Toulmin model is widely used as an analytical tool in researching online educational
discussions (Weltzer-Ward, 2011; Wise & Paulus, 2016). How is the model used, and what do
the research corpora look like?
For this purpose, literature searches were performed through the EBSCOhost search
engine in the Education Research Complete (ERC) and Education Research Information
Center (ERIC) databases. These databases were selected due to their wide coverage of
literature on educational research. The searches were limited to studies written in English and
published in peer-reviewed academic journals. Theses, book chapters, and conference papers
were excluded. The first literature search included the keywords “online, educational
discussions” and “Toulmin” (see Table 1 in the Appendix for the complete search strings and
procedures). Studies were scanned by the author to identify papers that employed Toulmin’s
model for the analysis of transcripts from online educational discussions. Studies focusing on
analyses of classroom dialogue and other non-digital settings were excluded. This criterion
excluded influential texts that have used Toulmin’s model to analyze off-line settings. Studies
that did not analyze discussion transcripts or promote Toulmin’s model for such analyses
were also excluded.
The search retrieved a very small number of published studies (11), of which only one
(Clark & Sampson, 2007) fulfilled the inclusion criteria. The remainder of the articles found
in this search focused on discussions in non-digital settings (9) or employed other methods of
data analysis, such as surveys and a Delphi study (1). This is far fewer than what one would
expect in relation to a framework that is used extensively in the research field. Even wellknown, frequently cited studies, such as those by Weinberger and Fischer (2006) and Clark
and Sampson (2008)—which Wise and Paulus (2016) reference as examples of important
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studies of this kind—were not found among the search results. One possible explanation for
the low number of publications produced by the search lies in the standard procedure for a
database search, which searches publication titles, abstracts, and keywords. This does not
necessarily retrieve all relevant publications. Research studies may well have employed the
Toulmin model as an analytical tool without mentioning the phrase “Toulmin” in their titles,
abstracts, or keywords.
Another strategy to determine whether the Toulmin’s model has been used in the
research field is to take as a starting point studies identified by a previous review study. In a
comprehensive review of research on ABCSCL (Argument Based Computer Supported
Collaborative Learning), Noroozi et al. (2012) identified 89 studies published between 1995
and 2011, which analyzed student argumentation in online educational discussions, some of
which employed Toulmin’s model. For the present study, the 89 studies identified by Noroozi
et al. (2012) were categorized according to their use of Toulmin’s model. The result showed
that out of 89 the studies, 20 employed Toulmin’s model to analyze student argumentation.
These studies are included in Table 2 in the Appendix.
To balance the number of pre-2011 studies identified via the review by Noroozi et al.,
the list of included articles (Appendix, Table 2) was supplemented with a broad search using
the keywords “online, educational discussions” and “argumentation” (truncated, see Table 1
for a complete search string). The search, limited to 2018-2020, retrieved 61 studies.
“Argumentation” (truncated) in the search string retrieved studies that focused substantially
on argumentation as an aspect of learning as well as studies in which the word “argument” (or
similar) was used to describe the arguments and claims in the text. Of the 61 studies identified
in this search, a relevance scan retrived six studies that analyzed student argumentation in
online discussions based on Toulmin’s model. These are included in the Appendix, Table 2.
The search was limited to post-2018 in order to make both the search and analysis
manageable. However, this entailed a lacuna for studies published between 2011 and 2018
(except those identified by hand searches; see the next paragraph). Nevertheless, this number
of studies served as a basis to identify variation in the use of Toulmin’s model. The analysis
of the post-2018 studies showed the same pattern as the remainder of the included studies.
Finally, the list of included articles (Appendix, Table 2) was supplemented by a hand
search, which involved tracing literature references and publications in the researcher’s
personal literature database. The use of several search strategies triangulated the literature
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search. The search was closed when additional studies from the second search, searching
backwards until 2018, saturated the patterns identified in the previous retrieved studies. Table
1 presents the procedures for several literature searches, including the search strings and
results. The included studies are presented in the Appendix, Table 2.
INSERT TABLE 1
Table 1
Literature Search: Procedures and Results
Keywords

Search phrase

Search 1

Online,
educational
discussion
AND Toulmin

Toulmin*

11

Search 2,
2018 and later

Online
educational
discussions
AND
argumentation

Argu*

61

Common
search phrases
for both
searches

Articles reviewed by Noroozi et
al. (2012)
Hand search (Articles from
researcher’s personal archive,
retrieved by following references
in other journals and extensive
reading of the research literature.
Articles found by other searches
are not listed in this category.)

Retrieved
publications
(October
2019)

Publications
included
after
relevance
scan
1
This study is
also
included in
those
identified by
Noroozi et
al. (2012)
5

"Online discussion*" OR
"Computer mediated
communication" OR
"CMC" OR
"Asynchronous discussion*"
OR "Asynchronous
communication" OR
"discussion group*"
AND
Education* OR
Learning OR
Teaching
89

20
15
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2.2. Methodological approach to research question 2
The second research question scrutinizes the adequacy of Toulmin’s model as a means
for the analysis of online educational discussions. Toulmin’s argument model has been central
to studies of argumentation and the development of informal logic. When researchers use the
model to analyze online educational discussions, they commonly justify their choice by
pointing to the recognition Toulmin has received. However, there is a need to answer the
critical question of whether the model is adequate for the analysis of argumentation. To
answer this question, one needs appropriate methods to evaluate the model’s adequacy for
analyzing rational argumentation.
One step is to condensate the key idea in this approach to measuring argument quality.
To anticipate, when researcher use the Toulmin model for the analysis of argumentation,
what they actually do is to count the presence of argument components, assuming that a
higher number of components represents higher argument quality. Explicitly formulating this
key idea contributes to the transparency of the approach, thus opening it up to scrutiny.
Thought experiments are one way of exploring the possible consequences of a
principle, a set of categories, etc., by imagining how they will behave in a real-world
application (Maxwell, 2013, pp. 68–72). This approach was conducted in the current study by
testing examples of how the presence of argument components functions as an indicator for
argument quality. In Section 4 of this article, examples from a debate concerning the flat
Earth theory were chosen to test how the Toulmin model served as a measurement for the
analysis of argument quality. One aim is to check whether such analyses enable false positive
or false negative measurements.

3. Analysis: How is Toulmin’s Argument Model Used in Researching Online
Educational Discussions?
The first literature searches (see Table 2) revealed that Toulmin’s influence on the
research field is less clear than Weltzer-Ward (2011) and Wise and Paulus (2016) assumed
and that the claim that “[m]odels for thinking about argumentation in online discussions are
often based on Toulmin’s model” (Wise & Paulus, 2016, p. 273) should be scrutinized. The
subsequent searches provided a richer picture. The findings from all the searches were
compiled in a list of 40 studies and are presented in Appendix, Table 2.
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A common research strategy for the analysis of online educational discussions in the
included studies is to consider argument quality, analyzed by the Toulmin model, as a
dependent variable, influenced by factors such as facilitation and scaffolding, student
perceptions, etc. This includes measuring the level of argument quality and determining the
statistical relations between independent variable(s) and dependent variable(s) of
argumentative quality. Independent variables include different scaffolding strategies,
students’ gender, self-regulation, reading behavior, etc.
When using Toulmin’s model, researchers code the occurrence of argument
components (claim, data, warrant, backing, qualifier and rebuttal) in the students’ posts. The
presence of more components is held to be an indicator of higher argumentative quality.
Analyzing the construction of single arguments, i.e., counting the presence of argument
components, is referred to as the argument’s micro-structure (Weinberger & Fischer, 2006).
A majority of researchers use a simplified version of Toulmin’s model, which merges
categories such as data with the warrant and backing under the heading backing and, then, the
rebuttal and qualifier under the heading qualification (compare Figure 1 and Figure 2).
INSERT FIG:.1
Figure 2
Simplified Toulmin Model

Students’ posts that lack backing or qualification are assumed to represent weaker argument
quality than complete arguments.
Two aspects characterize how the included studies varied in terms of how Toulmin’s
model was employed in the analysis of online educational discussions: First, there was
variation regarding the use of categories from the complete original model (Figure 1) or
categories from a simplified Toulmin model (Figure 2). There was also variation concerning
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whether the analysis focused solely on the microstructure of the arguments, i.e., the presence
of the components of the Toulmin model, or whether other argument dimensions were
measured, such as the argumentation’s macro-structure, conceptual quality, etc. An overview
of how the included studies were related to these two aspects is presented in the Appendix,
Table 2, and summarized below. To illustrate the variation in how researchers use the
Toulmin model for the analysis of argumentation in online educational discussions, the next
sub-sections present examples of different coding schemes that employ categories from
Toulmin’s model. Following this, there is a summary of the frequency of the variation among
the included studies according to whether a complete or simplified Toulmin model was used
and whether the focus was multi-dimensional or exclusively in relation to the argument’s
micro-structure.

3.1. Coding schemes based on a simplified Toulmin model, supplemented with
dimensions focusing on other aspects of argumentation
Weinberger and Fischer’s (2006) coding scheme exemplifies a scheme that
supplements coding of argument quality based on the categories of a simplified Toulmin
model, in combination with additional aspects of argument quality. They suggest the
following categories of the argument’s micro-structure:
INSERT TABLE 2
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Table 2
Weinberger & Fischer’s (2006) Categories of Argument Micro-Structure Based on a
Simplified Toulmin Model (Figure 2)
Category

Description

Component

Simple claim

Statement that raises a claim without providing any
kind of evidence or limiting the context of where the
claim is asserted to be valid and true

CLAIM

Grounded
claim

Statement that raises a claim and provides evidence
that proves the claim but lacks a limitation of the
context wherein the claim is valid

CLAIM
BACKING

Qualified
claim

Statement that raises a claim and limits the context
where it is true and valid but lacks evidence that
proves its truth

CLAIM
QUALIFICATION

Grounded
and qualified
claim

Statement that raises a claim, provides evidence that
proves the truth and demarcates the context wherein
the claim is valid

CLAIM
BACKING
QUALIFICATION

NonPosts that do not raise a substantial claim about the
argumentative topic discussed, including questions, suggestions on
moves
how to proceed with the discussion, etc.

Their scheme adds the following aspects of online educational discussions:
a) A participation dimension, focusing on both overall activity and the heterogeneity
of interaction.
b) An epistemic dimension, focusing on the relation that discussants take toward the
topic of discussion: the construction of the problem space, the conceptual space,
the adequate relations between the problem and concepts, the inadequate relations
between the problem and concepts, and the relations between prior knowledge and
problem.
c) An argument dimension, which includes:
1. A micro-level, focusing on how arguments are backed by evidence and limited.
This dimension was built on the Toulmin model, as shown in Table 5.
2. A macro-level, focusing on the function that a discussion post/single argument
has in relation to other posts/arguments.
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d) A social mode of co-construction, focusing on the function of a discussion post,
for instance, articulating thoughts, questioning, coordinating the discussion,
integration-oriented consensus building, and conflict-oriented consensus building.

3.2. Coding schemes based on the complete or simplified Toulmin model,
without additional argument dimensions.
Cho and Jonassen (2002) used a coding scheme that strictly adapts Toulmin’s
argument components (complete model), coding for claims, grounds, warrants, backings, and
rebuttals. The occurrence of each component is counted in each of the students’ posts and
scored on a scale from zero to six points, where complete arguments receive a higher score.
This is based on the idea that the presence of a greater number of components represents a
higher level of argumentative quality. Other researchers have used a simplified model that
merged some categories; for instance, Liu et al. (2019) merged the grounds and warrant
categories into a single category and coded each of the four remaining categories on a twopoint scale.

3.3. Summed up
The starting point for my analysis was the assumption that Toulmin’s argument model
has a prominent status in research on online educational discussions (Weltzer-Ward, 2011;
Wise & Paulus, 2016). The literature searches nuanced this picture, and an analysis of articles
identified by Noroozi et al. (2012) revealed that alternative approaches to analyzing
argumentation are as common as analyses of argumentation based on Toulmin’s model.
Furthermore, the analysis revealed variation in how researchers use the model. Nevertheless,
all variations in the use of Toulmin’s model take the presence of argument components as an
indicator of argument quality, i.e., when more components are present in an argument, the
argument quality is assumed to be higher.
INSERT TABLE 3
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Table 3
Use of Different Coding Schemes Based on the Toulmin Model

Complete Toulmin model

Simplified Toulmin model

Uni-dimensional
Complete Toulmin model,
without additional argument
dimensions
5 of 40 studies from Table 3
Example: Cho and Jonassen
(2002)

Multi-dimensional

Simplified Toulmin model,
without additional argument
dimensions
3 of 40 studies from Table 3
Example: Liu et al. (2019)

Simplified Toulmin model and
dimensions focusing on other
aspects of argumentation
32 of 40 studies from Table 3
Example: Weinberger and
Fischer (2006)

Table 3 displays variation in how researchers have translated Toulmin’s model into
coding schemes for analyzing discussion transcripts. While some researchers employ all the
argument components from the complete original model (Figure 1), others build on the
simplified version of Toulmin’s model (Figure 2), which is more commonly used than the
former in analyzing students’ arguments. Researchers use multi-dimensional coding, which
combines categories from Toulmin’s model with additional dimensions of argumentation
(such as the “argumentation’s macro-structure,” “epistemic dimensions,” and “conceptual
quality”), more frequently than coding based solely on Toulmin’s model. An important
question is how variations in coding between the complete vs. the simplified Toulmin model
and uni-dimensional vs. multi-dimensional coding influence the adequacy of these coding
strategies. In the next section, I present and discuss caveats in using Toulmin’s model as a
measure of the quality of argumentation and how the dimensions identified in Table 3
(simplified vs. complete Toulmin model and uni-dimensional vs. multidimensional) relate to
these caveats.

4. Discussion: How Adequate are the Frameworks that Build on the Toulmin
Model for Analyzing Student Argumentation?
The second research question for this study concerns the adequacy of the Toulmin
model as a basis for coding schemes used to analyze the quality of argumentation. Despite the
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wide recognition of the model, scholars have criticized it as a general model of argumentation
(Inch & Warnick, 2011; Nussbaum, 2011) and have questioned its use in measuring
argumentation quality in online educational discussions (Andriessen & Baker, 2014; Noroozi
et al., 2012). Remarkably, the researchers behind 14 of the 89 studies reviewed by Noroozi et
al. (2012) discussed the Toulmin model and found it unsuitable for their analysis or
argumentation in online educational discussions.
Two objections are central to these critiques: 1) The use of Toulmin’s model for
analysis focuses only on the proponent’s side of an argumentative dispute and overlooks the
contextual and dialogical aspects of argumentation. Argumentation is a dialogical activity in
which one part—the proponent—tries to persuade another part about what to believe or do.
This may occur for several reasons, for example, persuasion, inquiry (weighting arguments to
decide what to believe), negotiation, information seeking, deliberation, and eristic
argumentation (aimed at winning an argumentative conflict). Thus, argumentation always
plays out in given contexts. In the next section, I discuss counting the presence of argument
components in single arguments, disconnected from the argumentative context, as an
approach to analyzing the quality of arguments. This caveat is most urgent when
argumentation is analyzed using the Toulmin model alone, without focusing on additional
dimensions of argumentation. 2) The second objection is identifying that several distinct
components (claim, backing warrant, rebuttal, etc.) may be useful when explaining how
arguments work and that it is cumbersome and not self-evidently fruitful when the model is
used to measure the quality of arguments. The more fine-grained categories used, the more
cumbersome and less reliable is the analysis. Thus, this objection is most urgent when
analyzing arguments using the categories from the complete Toulmin model.
In the following sections, I will use arguments that are for and against the flat Earth
theory as examples to demonstrate how one can be led astray when evaluating these
arguments by counting the presence of Toulmin’s argument components.

4.1. Counting Argument Components vs. Evaluating Relevance, Acceptability,
and Sufficiency
Toulmin’s model draws attention to the composition of single arguments and describes
several argument components: claim, data, backing, warrant, qualifier, and rebuttal. As shown
in previous sections, coding schemes based on the model take the presence of argument
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components as an indicator of an argument’s quality—more argument components equal a
higher-quality argument. Is it reasonable to assess argument quality based on the presence of
argument components? Let us consider an example:
It is proven that a ship, which sails away from you toward the horizon, does not sink
behind a hill of water but that it is actually perspective that hides it from view. This
demonstrates that the Earth is not a globe. It has been found that the sinking ship effect
is purely perceptual and that a good telescope with a sufficient zoom will change the
observer's perspective and bring the ship’s hull back into full view. This would not be
possible if the ship were really behind a hill of water, since rays of light will not travel
in a curved path. Hence, the effect that is usually thought to prove that the Earth is a
globe really proves it to be a plane. (Adapted from The Flat Earth Society webpage1.)
Coding this argument according to Toulmin’s categories may look like:
•

Claim: Earth is not a globe (i.e., the Earth is flat).

•

Data: When you observe a ship that sails away from you toward the horizon, it
does not sink behind a hill of water but is actually hidden by perspective.

•

Backing: A good telescope with a sufficient zoom will change the observer’s
perspective and bring the ship’s hull back into full view.

•

Warrant: Rays of light will not travel in a curved path.

•

Rebuttal: The sinking ship effect is usually thought to prove that the Earth is a
globe.

•

Qualifier: The 1proven (assuming that the conclusion must consequently be true).

Analyzed using the Toulmin model, this example contains a complete and, thus, high-quality
argument. It demonstrates how the analysis of argument quality by counting the presence of
argument components entails the risk of a false positive—an argument is taken to represent
high quality, even when it is weak or even horrible, by other reasonable conceptions of
argument quality.
Like Toulmin, several scholars have developed conceptions of argumentation that
replace the deductive ideal, whereby conclusions necessarily follow from premises. In line
with this, they have suggested criteria on which to judge the quality of a claim’s justification.

1

http://www.theflatearthsociety.org/tiki/tikiindex.php?page=Ships+appear+to+sink+as+they+recede+past+the+horizon (accessed 30.05.2019).
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Johnson and Blair (2006, see also Blair, 2012) have suggested relevance, acceptability, and
sufficiency as the criteria for accepting a claim’s justification and, thus, for accepting claims.
Relevance concerns the extent to which arguments or argument components support the
conclusion they intend to support or whether they have a weak impact on the case.
Acceptability concerns whether arguments or argument components are justified so that they
can be accepted as true. Sufficiency concerns the weight of arguments and argument
components—does the information presented provide enough justification for the acceptance
of the overall claim? A line of reasoning such as the example above may be complete
according to Toulmin’s model but irrelevant, unacceptable (meaning poorly backed), or
insufficient in a given argumentative context.
When categories from Toulmin’s model are applied to the above example, there is no
evaluation of the quality of the argument components or the quality of the relations between
them. Alternatively, the arguments in the above example might be evaluated by the criteria of
relevance, acceptability, and sufficiency within an argumentative context (e.g., a debate
concerning the shape of the Earth). Problems with the above argument include the use of
weak and dubious data, leading to a dubious claim; normally, when observing a ship
disappear beyond the horizon, one will lose sight of the hull first and the mast last, even when
using a telescope. Its warrant is also problematic—even if light normally travels in straight
lines, atmospheric refraction may cause an optical illusion. Thus, the argument appears to lack
acceptability, relevance, and sufficiency. An argument may score well with respect to the
presence of the components of Toulmin’s model and yet be horribly weak.
Analyzing argument quality by focusing on the composition of single arguments and
the presence of argument components overestimates the significance of the presence of the
components and underestimates alternative criteria, such as relevance, acceptability, and
sufficiency. A more holistic approach to evaluating the quality of argumentation proposes that
irrelevant arguments or arguments with poorly backed claims represent a poor quality of
argumentation, even in the presence of all the Toulmin’s argument components. In addition,
coding the presence of the argument components alone, without considering the actual
context, excludes the possibility of focusing on argumentative fallacies, including ad
hominem and straw man arguments.
Some of the previously described studies employed multi-dimensional coding
schemes. The problems discussed above affect such coding schemes to a lesser degree. For
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instance, Clark and Sampson’s (2008) coding scheme contains the dimensions of discourse
moves (relating to an argument’s relevance in an argumentative context) and conceptual
quality (relating to the acceptability of an argument’s evidence). Despite this, there is reason
to question how the presence of argument components adds to the analysis of argument
quality. For uni-dimensional coding schemes, which merely evaluate the quality of student
arguments in terms of the presence of Toulmin-model components, there is a greater risk of
missing out on the decisive qualities of arguments.

4.2. Challenges in Identifying Argument Components in Natural Language
The second objection to Toulmin’s model as a basis for the coding schemes used to
assess argumentative quality involves the challenges posed by identifying argument
components in natural language (Erduran et al., 2004; Nussbaum, 2011). As stated, the key
idea in such coding schemes is that the presence of argument components is a proper indicator
of argument quality. Nevertheless, discussants do not normally formulate and construct their
arguments according to the Toulmin model.2 When discussants put forward their arguments,
they regularly neglect to specify the elements they intend to use as their claim, data, evidence,
etc. They also omit the argument components they deem to be obvious and, thus, implicit in
the given context. Because of the sometimes implicit character of naturally occurring
language, it is cumbersome to code student postings according to a coding scheme based on
Toulmin’s predefined conception of arguments: What should count as a claim, data, evidence,
etc., are not necessarily evident.
Consider the following example:
If you are able to watch a ship sail off to sea, watch its mast and flag as it fades off
into the distance. You will notice that, in fact, it does not "fade off into the distance"
at all; instead, you will see its mast and flag appear to slowly sink. The ship will
have sailed beyond the point at which you would see it. Just to be sure, bring a pair
of binoculars with you so that you can see even farther off into the distance. It's as if

2

Some teaching and research designs use the Toulmin model as both a prescriptive model and a model to
measure the quality of arguments. Students are instructed to form their utterances according to the model and to
label parts of their arguments (see, e.g., Brooks & Jeong, 2006; A. Jeong, 2006; Jeong & Davidson-Shivers,
2006; Jeong & Frazier, 2008a, 2008b; Jeong & Joung, 2007; Jeong & Lee, 2008; Jeong, 2003, 2005; A. C.
Jeong, 2006; Jeong, 2007). Nevertheless, objections toward the model as a means to analyze argument quality
still apply.
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you're watching it go over to the other side of a hill. This phenomenon can only be
explained by a sphere-shaped planet.3
Analyzing this excerpt, what would be reasonable to interpret as the main claim? Is the
claim backed by evidence? Are there any warrants, rebuttals, and qualifiers? Even though
most of us would agree with the claim in this argument—analyzed according to the coding
schemes by focusing on the presence of the argument’s components and disregarding the
argumentative context—the argument seems to be implicit, incomplete, and even
overconfident. There is nothing indicating what the claim in the argument actually is or what
should count as justification. Coding this argument may go like this:
•

Claim: This phenomenon (a ship that sails beyond the horizon seems to sink) can
only be explained by a sphere-shaped planet.

•

Data: No explicit data: “you will see its mast and flag appear to slowly sink”
may count as data.

•

Backing: Missing: there is no part of the argument that explicitly guarantees that
the data function as evidence for the claim.

•

Warrant: Missing: the argument has no component that supports its backing
because there is no explicit backing in the argument. One might add that “light
travels in straight lines” is the general principle that makes the observation
possible (that a ship seems to sink when moving beyond the horizon) to be
evidence for the claim.

•

Rebuttal: There is no part of the argument that acknowledges possible
counterarguments.

•

Qualifier: “[C]an only be explained” may be interpreted as an estimate of the
argument’s probability. (Nevertheless, even if one accepts the argument, one
might also accept that other explanations, such as an optical illusion, are
possible.)

Evaluated solely on the basis of the presence of Toulmin’s argument components, this
argument would receive a low score. Knowing the context, a reasonable interpretation of the
claim may be “the Earth is not flat” or “one of the most famous flat Earth arguments is
Taken from “Crosstalk: 7 ways to prove the earth is round” http://crosstalk.cell.com/blog/seven-ways-to-proveearth-is-round (accessed 30.05.2019).
3
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wrong.” When the context is known, coding seems to be easier. In argumentative interactions,
discussants commonly omit argument components because we consider them implicit and,
thus, unnecessary. The example illustrates that measuring argument quality by counting the
presence of argument components may entail the risk of false negatives—an argument may be
categorized as low quality, even when, in a given context, it holds an acceptable quality
according to reasonable criteria for argument quality.
The coding schemes based on a simplified Toulmin model merge the six original
components into three: the claim, backing, and qualifier (Figure 2), making the coding less
cumbersome and avoiding the challenges posed by separating the data, backing, and warrant
(or the qualifier and rebuttal). In the simplified Toulmin model, emphasis is placed on the
overall structure of the arguments, not on the possible omission of components found to be
redundant or implicit (typical warrants). Thus, the pitfalls of assessing argument quality by
counting the presence of argument components appear to be more problematic when the more
fine-grained argument component categories are applied.

5. Summary and Conclusion
Rational argumentation is a key competence in almost every academic discipline and
is vital for deep learning and scrutinizing knowledge claims. Toulmin’s argument model has
been influential for studies of argumentation (Erduran et al., 2004; Leitao, 2000; Nussbaum,
2011; Weinberger & Fischer, 2006) and is held to be extensively employed in research on
student argumentation in online educational discussions (Weltzer-Ward, 2011; Wise &
Paulus, 2016). This article has provided an overview of how Toulmin’s model is employed in
the research field and discussed whether the model represents an adequate approach to the
analysis of argumentative quality.
The literature search conducted for this current study demonstrated that Toulmin’s
model is commonly used in the research field, although alternative approaches to analyzing
the quality of argumentation are equally important and frequently employed. Toulmin’s
model continues to be adapted in different ways. While some researchers adapt the model
quite literally, counting all components from the original model (Figure 1), others merge
components from the original model into broader categories (Figure 2). Some researchers use
the presence (and/or absence) of Toulmin’s argument components as the sole criterion for
argumentative quality, while most researchers have added argument quality dimensions (e.g.,
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conceptual quality) to the analysis of student postings. This article adds nuance to the
perception that Toulmin’s model is used extensively to conceptualize learning in online
educational discussions. Further, the article describes variations in how the model is adapted
for analysis.
Despite the influence of Toulmin’s argument model, scholars have criticized its use as
a method for analyzing argumentative quality (Andriessen & Baker, 2014; Inch & Warnick,
2011; Noroozi et al., 2012; Nussbaum, 2011). The presence of Toulmin’s argument
components does not necessarily imply high argumentative quality. Further, when focusing on
the composition of single arguments (as Toulmin’s model does), one may overlook the fact
that arguments occur in contexts and that context matters when evaluating argument quality.
Coding schemes that combine several argument dimensions (e.g., conceptual quality or
discourse moves) in the analysis of student postings are, to a lesser degree, undermined by
this critique. Nevertheless, an explanation of how the presence of argument components
constitutes a sufficient, necessary, or even relevant dimension of argument quality is urgent.
Further, scholars have remarked that naturally occurring language does not coincide with
Toulmin’s schematized analysis of single arguments. As a result, counting the presence of
argument components in order to interpret and code natural language is cumbersome and risks
disregarding some of the obvious reasons that discussants may have when omitting
components in specific contexts. Identifying argument components is more challenging when
fine-grained categories are employed. Thus, analyzing student arguments according to a
simplified Toulmin model (Figure 2) is less problematic than using the more fine-grained
categories derived from the complete model (Figure 1). However, analyses based on the
merged categories from the simplified model still rely on the premise that counting the
presence of argument components is a worthwhile approach to analyzing argument quality.
While this critique is not entirely new, it has not been absorbed in the research field. Still,
researchers publish studies that use this approach without considering the challenges
described here.
Rejecting Toulmin’s model as a means to analyze the quality of argumentation does
not imply a rejection of Toulmin’s contribution to the scholarly understanding of
argumentation and critical thinking and how these relate to learning. Toulmin’s work has been
influential as an orientation toward informal logic, providing an alternative approach to the
focus of classical logic on deduction and logical form. His approach highlights that providing
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reasons (namely backing, data, ground, evidence, etc.) to consider a claim as acceptable is an
essential feature of rational argumentation. While this does not imply that discussants should
explicate all argument components every time they propose an argument (neither should they
do this on a regular basis), being able to explicate upon request the components of one’s
argument strengthens the chance that one’s argument will be evaluated as acceptable. The
emphasis on the justification of claims as essential for rational argumentation coincides with a
key element in most accounts of critical thinking. Despite confusion about how to define
critical thinking,4 most accounts of critical thinking acknowledge the evaluation of the
tenability of claims as indispensable. Although Toulmin’s model highlights this, he did not
intend to present a normative model prescribing how good arguments should be composed
(Nussbaum, 2011; Toulmin, 2003/1958, pp. vii-viii). Rather, the model served to analyze how
the tenability of claims relates to their backing and how different argumentative contexts
emphasize different standards for backing and warrant.
Previous reviews (De Wever et al., 2006; Noroozi et al., 2012) have mentioned the
need to discuss how theoretical bases are operationalized for the analysis of online
educational discussions. This article discussed how the Toulmin model is used in the research
field as well as its adequacy as a means to analyze argumentative quality. Questions about the
conceptualization of rational argumentation and critical thinking in education are crucial, not
only as they relate to research on online educational discussions but also in more general
debates about education, generic skills, and deep learning. Parts of the discussion raised may
have value in related discussions concerning rational argumentation and critical thinking in
other educational contexts, including the formulation of learning outcomes, teaching designs
to enhance such competencies, and formative and summative assessments of such
competencies.

See, for instance, Siegel (2013, p. 2): “… the notion of critical thinking remains obscure and ill-defined; the
theoretical conflicts between the various analyses offered to date are significant.”
4
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Appendices

Appendix, table 1. Criteria for Literature Search
Aim

Overview of studies using the Toulmin-model for content analysis of online
educational discussions

Databases

Limitations

Inclusion /
exclusion criteria

Education Research Complete (ERC)
Education Research Information Center (ERIC)
•
•

Articles published in peer reviewed, academic journals
English language

Inclusion criteria:
• Using Toulmin-model in
analysis of online
educational discussions, or
• promoting one specific
coding scheme for such
analysis5

Exclusion criteria:
• Using Toulmin-model for
analysis of discussions or
arguments in non-online
settings6
• Articles reviewing and
comparing several coding
schemes or frameworks,
without promoting any one of
them7

5

See for instance the seminal article by Weinberger and Fischer (2006). This influential article presents a
framework/coding scheme, yet no empirical analysis is included in the article.
6
This excludes a large group of research that uses the Toulmin-model as an analytic tool in researching student
argumentation in classroom settings; see for instance the works of (Erduran, 2018; Erduran et al., 2004).
7
Like for instance De Wever et al. (2006), Clark et al. (2007) Spatariu, Hartley, and Bendixen (2004); Spatariu,
Winsor, Simpson, and Hosman (2016).
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Appendix, table 2. Articles using Toulmin’s model for analysis of online, educational,
discussions

Author(s)

Title

Journal

Year Search Use of
Toulmin’s
categories

1

Marttunen

Electronic mail as a pedagogical
delivery system: An analysis of the
learning of argumentation.

Research in
Higher
Education

1997

Noroozi
& al.
(2012)

2

Cho & Jonassen

The effects of argumentation
scaffolds on argumentation and
problem solving

2002

Noroozi
& al.
(2012)

3

Mcalister,
Ravenscroft &
Scanlon

Combining interaction and context
design to support collaborative
argumentation using a tool for
synchronous CMC.

Educational
Technology
Research
and
Development
Journal of
Computer
Assisted
Learning

2004

Noroozi
& al.
(2012)

4

Campos,
Laferriere &
Lapointe

Analysing Arguments in
Networked Conversations: The
Context of Student Teachers.

Canadian
Journal of
Higher
Education

2005

Hand
search

5

Jeong

The Effects of Linguistic Qualifiers
and Intensifiers on Group
Interaction and Performance in
Computer-Supported
Collaborative Argumentation

2005

Noroozi
& al.
(2012)

6

Taasoobshirazi
& Hickey

2005

Noroozi
& al.
(2012)

Complete Toulminmodel, without
additional
argumentdimensions

7

Brooks & Jeong

Distance
Education

2006

Noroozi
& al.
(2012)

Simplified Toulminmodel, and
additional
argumentdimensions

8

Jeong

Promoting argumentative
discourse: A design-based
implementation and refinement of
an astronomy multimedia
curriculum, assessment model,
and learning environment
Effects of pre‐structuring
discussion threads on group
interaction and group
performance in computer‐
supported collaborative
argumentation
Gender interaction patterns and
gender participation in computersupported collaborative
argumentation.

International
Review of
Research in
Open and
Distance
Learning
Astronomy
Education
Review

2006

Noroozi
& al.
(2012)

9

Jeong

The
American
Journal of
Distance
Education
Instructional
Science

2006

Noroozi
& al.
(2012)

Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions

The effects of conversational
language on group interaction and
group performance in computersupported collaborative
argumentation

Simplified Toulminmodel, and
additional
argumentdimensions
Complete Toulminmodel, without
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
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10

Jeong &
DavidsonShivers

The effects of gender interaction
patterns on student participation
in computer-supported
collaborative argumentation

Educational
Technology
Research
and
Development
Computers &
Education

2006

Noroozi
& al.
(2012)

11

Weinberger &
Fischer

A framework to analyze
argumentative knowledge
construction in computersupported collaborative learning

2006

H

12

Clark &
Sampson

Personally-Seeded Discussions to
Scaffold Online Argumentation

International
Journal of
Science
Education

2007

Noroozi
& al.
(2012)

13

Jeong

The effects of intellectual
openness and gender on critical
thinking processes in computersupported collaborative
argumentation
Scaffolding collaborative
argumentation in asynchronous
discussions with message
constraints and message labels

Journal of
Distance
Education,

2007

Noroozi
& al.
(2012)

14

Jeong & Joung

Computers &
Education

2007

Noroozi
& al.
(2012)

15

Kollar, Fischer
& Slotta,

Internal and external scripts in
computer-supported collaborative
inquiry learning

Learning and
Instruction

2007

Noroozi
& al.
(2012)

16

Stegmann,
Weinberger, &
Fischer

Facilitating argumentative
knowledge construction with
computer-supported collaboration
scripts

2007

Noroozi
& al.
(2012)

17

Clark &
Sampson

Assessing Dialogic Argumentation
in Online Environments to Relate
Structure, Grounds, and
Conceptual Quality

International
Journal of
ComputerSupported
Collaborative
Learning
Journal of
Research in
Science
Teaching

2008

Noroozi
& al.
(2012)

18

Cross,
Taasoobshirazi,
Hendricks &
Hickey

Argumentation: A strategy for
improving achievement and
revealing scientific identities

International
Journal of
Science
Education

2008

Noroozi
& al.
(2012)

19

Golanics &
Nussbaum

Enhancing online collaborative
argumentation through question
elaboration and goal

Journal of
Computer
Assisted
Learning

2008

Noroozi
& al.
(2012)

20

Jeong & Frazier

British
Journal of
Educational
Technology

2008

Noroozi
& al.
(2012)

21

Jeong & Lee

How Day of Posting Affects Level
of Critical Discourse in
Asynchronous Discussions and
Computer-Supported
Collaborative Argumentation
The Effects of Active versus
Reflective Learning Style on the
Processes of Critical Discourse in

British
Journal of
Educational
Technology

2008

Noroozi
& al.
(2012)

Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
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22

Clark, D'Angelo
& Menekse

23

Huang, Wang,
Huang, Chen,
Chen & Chang

24

Lu, Chiu, & Law

25

Asterhan,
Schwarz & Gil

26

Lin, Hong, &
Lawrenz

27

28

Computer-Supported
Collaborative Argumentation
Initial Structuring of Online
Discussions to Improve Learning
and Argumentation: Incorporating
Students' Own Explanations as
Seed Comments versus an
Augmented-Preset Approach to
Seeding Discussions
Performance Evaluation of an
Online Argumentation Learning
Assistance Agent

Journal of
Science
Education
and
Technology

2009

Noroozi
& al.
(2012)

Computers &
Education

2011

Hand
search

Collaborative argumentation and
justifications: A statistical
discourse analysis of online
discussions

Computers in
Human
Behavior

2011

Hand
search

Small-group, computer-mediated
argumentation in middle-school
classrooms: The effects of gender
and different types of online
teacher guidance.
Promoting and scaffolding
argumentation through reflective
asynchronous discussions.

British
Journal of
Educational
Psychology

2012

Hand
search

Computers &
Education

2012

Hand
search

Stegmann,
Wecker,
Weinberger &
Fischer

Collaborative argumentation and
cognitive elaboration in a
computer-supported collaborative
learning environment

Instructional
Science

2012

Hand
search

Noroozi,
Weinberger,
Biemans,
Mulder &
Chizari
Choi, Hand &
Norton-Meier

Facilitating argumentative
knowledge construction through a
transactive discussion script in
CSCL.

Computers &
Education

2013

Hand
search

Grade 5 Students' Online
Argumentation about Their InClass Inquiry Investigations

Research in
Science
Education

2014

Hand
search

30

Tsai & Tsai

College students' skills of online
argumentation: The role of
scaffolding and their conceptions.

Internet &
Higher
Education

2014

Hand
search

31

Wise,
Hausknecht &
Zhao

Attending to others’ posts in
asynchronous discussions:
Learners’ online “listening” and its
relationship to speaking.

2014

Hand
search

32

Özçinar

Scaffolding Computer-Mediated
Discussion to Enhance Moral
Reasoning and Argumentation
Quality in Pre-Service Teachers

International
Journal of
ComputerSupported
Collaborative
Learning,
Journal of
Moral
Education

2015

Hand
search

29

argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions*

Complete Toulminmodel, without
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Complete Toulminmodel, without
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Complete Toulminmodel, without
additional
argumentdimensions
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33

Camus, Hurt,
Larson &
Prevost

Facebook as an Online Teaching
Tool: Effects on Student
Participation, Learning, and
Overall Course Performance

College
Teaching

2016

Hand
search

34

Oh & Kim

Understanding Cognitive
Engagement in Online Discussion:
Use of a Scaffolded, Audio-Based
Argumentation Activity

2016

Hand
search

35

Weng, Lin &
She

Scaffolding for Argumentation in
Hypothetical and Theoretical
Biology Concepts

International
Review of
Research in
Open and
Distributed
Learning
International
Journal of
Science
Education

2017

Hand
search

36

Chen, Chang,
Ouyang & Zhou

Fostering student engagement in
online discussion through social
learning analytics

Internet &
Higher
Education

2018

Search 2

37

Lam, Hew &
Chiu

Improving Argumentative Writing:
Effects of a Blended Learning
Approach and Gamification

Language
Learning &
Technology

2018

Search 2

38

Wise & Hsiao

Computers in
Human
Behavior

2018

Search 2

39

Lin

Self-regulation in online
discussions: Aligning data streams
to investigate relationships
between speaking, listening, and
task conditions
Student positions and web-based
argumentation with the support of
the six thinking hats

Computers &
Education

2019

Search 2

40

Liu, Liu & Lin

The influence of prior knowledge
International
and collaborative online learning
Journal of
environment on students’
Science
argumentation in descriptive and
Education
theoretical scientific concept
See table 1, appendix table, and article text for search procedures and
inclusion/exclusion criteria.

2019

Search 2

Simplified Toulminmodel, and
additional
argumentdimensions*
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, without
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions*
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, and
additional
argumentdimensions
Simplified Toulminmodel, without
additional
argumentdimensions
Simplified Toulminmodel, without
additional
argumentdimensions
* indicates that
there is no explicit
reference to
Toulmin in the
article
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